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BENIGN AND MALIGNANT ADENOMATOUS POLYPS 
AND PAPILLARY ADENOMAS OF ‘THE COLON AND 
RECTUM. AN ANALYSIS OF 1,856 ‘TUMORS IN 


1335 PATIENTS 


ROBERT S. GRINNELL, M.D., F.A.C.S., and NATHAN LANE, M.D., New York, New York 


THE IMPORTANCE of adenomatous polyps and 
papillary adenomas of the colon and rectum lies 
in their frequency, their malignant potential, and 
the opportunity they afford for preventive cancer 
therapy. The purpose of this report is to review 
our experience with these lesions. The cases have 
been studied especially with respect to the pa- 
thology, the incidence of metastasis when second- 
ary cancer occurred, and the follow-up results. 


Material 


The clinical histories and pathological sections 
of all adenomatous polyps and papillary ade- 
nomas submitted to the Laboratory of Surgical 
Pathology of the Presbyterian Hospital over a 28 
year period, from 1928 to 1955, inclusive, have 
been reviewed. The study included patients 
treated both in the Vanderbilt Clinic and in the 
Presbyterian Hospital. Patients whose patho- 
logical sections or clinical histories were not 


From the Department of Surgery, Presbyterian Hospital, and 
the Laboratory of Surgical Pathology, a of Physicians and 
Surgeons, Columbia University, New York, New York. 
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available were not included. Polyps removed 
from infants and young children were also 
omitted. The ages of patients with polyps in this 
series ranged from 13 to 87 years. 

The study included (1) adenomatous polyps 
and papillary adenomas, the removal of which 
was the primary concern of the surgeon, and 
also such growths removed incidentally in a re- 
section done for a separate coexisting carcinoma 
(The latter incidental benign lesions were 
omitted from the portions of the study dealing 
with symptoms, operative procedures, mortality, 
and the results of treatment as these features 
would be primarily attributable to the cancer.) 
and (2) invasive carcinomas which on patho- 
logical examination showed definite areas of a 
pre-existing benign adenomatous polyp or papil- 
lary adenoma in which the cancer had origi- 
nated. 

The study excluded: (1) diffuse familial 
polyposis, since this was thought to be a distinct 
and separate entity carrying with it its own 
prognosis and treatment, (2) pseudopolyps asso- 
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Fic. 1. (A4098) Section through the head of adenom- 
atous polyp showing in situ or intramucosal carcinoma. 
This implies that the cancer has not yet invaded the con- 
nective tissue core (submucosa) of the polyp (X14+). 


ciated with inflammatory lesions, such as ul- 
cerative colitis, diverticulitis, and amebiasis, (3) 
polypoid lesions, such as benign lymphomas, 
simple hyperplasias of the mucosa without cyto- 
logical change, and hypertrophied anal papillae, 
and (4) polypoid invasive carcinomas which on 
histological examination failed to show benign 
adenomatous areas. 


Pathology 


The benign adenomatous lesions of the colon 
and rectum were divided into two main groups, 
adenomatous polyps and papillary, or villous, 
adenomas. This classification is useful since the 
two groups generally show definite pathological 
and clinical differences, and call for different 
methods of treatment. These lesions have been 
described at length by Lambling (12), Westhues 
(23), Helwig (9), Sunderland and Binkley (19), 
and Ewing (6)%In agreement with most authors, 
we have found the typical adenomatous polyp to 
be composed of a rounded compact mass of 
branching glandular tubules, lined by definite 
adenomatous epithelium and averaging about 
1 cm. in diameter. It is generally pedunculated 
with its pedicle covered by normal mucosa. The 
outstanding characteristic of the papillary ade- 
noma is that it is a sessile tumor composed of 
innumerable branching villi, It has an average 





diameter of 3 to 4 centimeters but may become 
completely annular. It is characteristically soft 
and velvety in consistency, and is covered by a 
coating of mucus which it secretes in large 
amounts. It may be easily missed on rectal 
palpation because of its soft texture. Small satel- 
lite vegetations near its periphery are not un- 
common and may account in part for its ten- 
dency to recur after excision. 

The diagnosis of cancer in either of these lesions 
is suspect on gross examination in the presence of 
induration or ulceration in the substance of the 
polyp or in its stalk. In large sessile papillary 
adenomas a small area of this kind may be diffi- 
cult to detect. Of course, histological examina- 
tion should give the diagnosis, but in large 
papillary adenomas serial block sections may be 
necessary. 

Considerable doubt exists in the literature as 
to the biological relationship between adenom- 
atous polyps and papillary adenomas. There are 
three main theories which have been well sum- 
marized by Ewing. The first claims that whereas 
the adenomatous polyp starts as a benign lesion, 
the papillary adenoma is malignant from the 
beginning. Against this view is its benign histo- 
logical appearance and the fact that the tumor 
may keep recurring locally after incomplete 
excision in a benign form without becoming in- 
vasive. A second view is that the two lesions are 
biologically quite distinct and separate. This is 
the belief of many French pathologists and sur- 
geons. The third theory, which is most widely 
held, is that the papillary adenoma is merely a 
‘‘srowth variant’ of the adenomatous polyp. 
This is the view of Dukes (5), Sunderland and 
Binkley, Ewing, and others. They believe that in 
the papillary adenoma the growth stimulus acts 
primarily on the surface cells and causes a 
broad superficial spread of the growth, whereas 
in the adenomatous polyp it acts chiefly on the 
cells at the base or midportion of the crypt and 
leads to the development of a nidus which then 
undergoes pedunculation. Sunderland and Ewing 
believe an adenomatous focus may develop 
either into a papillary adenoma or an adenon- 
atous polyp, the type of growth depending on 
the rate of cell proliferation at the surface and 
the size of the field under the influence of the 
neoplastic stimulus. Ewing believes the villous 
tumor is more likely to develop a malignant 
focus only because it is older and larger than the 
adenomatous polyp. It would seem likely in any 
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event that both lesions begin as benign tumors. 
Although it is true that most easily recognized 


papillary adenomas are large, small papillary | 


adenomas do exist, and we have a number of 
microscopic sections of very small sessile lesions 
showing typical villous and papillary change. 
Between the typical large sessile papillary ade- 
nomas and the pedunculated adenomatous 
polyps, there is an intermediate group of neo- 
plasms with features common to both, which 
make them difficult to classify. Figure 4 shows a 
small pedunculated papillary adenoma, a por- 
tion of which has also some features of an ade- 
nomatous polyp. Nonetheless, a classification 
which separates these lesions into two groups 
serves a useful purpose because of the greater 
incidence of cancer and threat of metastasis in 
the papillary adenoma. 

In this study, cases thought to represent ade- 
noma with atypism, adenoma malignum, carci- 
noma in situ, and intramucosal carcinoma have 
purposely not been included among the cancers. 
We have not found these cases to be consistently 
identifiable. It was thought that although they 
may indeed represent the earliest form of carci- 
noma, their diagnosis is very. susceptible to in- 
accuracy. Some polyps show unmistakable in- 


tramucosal areas of histologic cancer. On the, 


other hand, many adenomatous polyps show 
some degree of atypism, such as hyperchroma- 
tism of the nuclei, anaplasia of the cells (espe- 
cially at the surface), and irregularity in the 
glandular architecture, which are not extreme 
enough to justify a diagnosis of carcinoma in 


situ. Therefore, the only absolute criterion of! 


cancer accepted by us, other than vein and node 
involvement, has been invasion through the 
muscularis mucosae. This point is of great 
clinical importance not only in determining 
treatment but also in evaluating the results. In 
our experience metastasis to the nodes occurs 
only after the muscularis mucosae has been 
penetrated by the tumor. Binkley (2), Mc- 
Lanahan (14), and others have also emphasized 
the importance of the invasion through the 
muscularis mucosae. To determine whether or 
not invasion has occurred, many correctly 
placed sections through the tumor may be re- 
quired, especially if it is a large one, as is so 
often the case with papillary adenomas. Unless 
this rigid criterion of invasion is adopted, 
Statistics from different clinics will be difficult, 
if not impossible, to compare and many cases 





Fic. 2. High power view of area outlined in Fig. 1 
showing intramucosal carcinoma adjacent to benign 
adenomatous glands (65+). 


which are not proved car zrous may be in- 
cluded (Figs. 1, 2, 3, and 4). 


Incidence 


In this review there were altogether a total 
of 1,856 lesions in 1,335 patients. They were 
divided into four groups: benign adenomatous 
polyps, adenomatous polyps with secondary 
invasive cancer, papillary adenomas, and papil- 
lary adenomas with secondary invasive cancer. 
The vast majority of these lesions, 88 per cent, 
were in the combined benign and malignant 
adenomatous polyp group, with only 12 per 
cent in the combined papillary adenoma group. 
Sunderland reported a similar ratio. The pro- 
portion of adenomatous polyps is probably too 
low since some small adenomatous polyps are 
overlooked on proctoscopy and in the patho- 
logical examination of resected specimens, and 
even when seen they are sometimes not sectioned. 
In reviewing the cases a number of papillary 
adenomas were found which had previously 
been diagnosed as adenomatous polyps. In the 
same way a small number of carcinomas in 
adenomatous polyps and papillary adenomas 
were found which had previously been diagnosed 
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Fic. 3. (A 14300) Papillary (villous) adenoma. A small 
sessile rectal growth with innumerable villous or filiform 
projections (X3.9—). 


simply as carcinoma. These changes in diag- 
nosis were made only after careful evaluation of 
both the gross and microscopic evidence. 
The incidence of carcinoma in the whole 
group of 1,856 lesions was 6.3 per cent. In ade- 
nomatous polyps it averaged 2.9 per cent, 
whereas in papillary adenomas it was 31.9 per 
cent, an increase of more than ten times as great. 
However, part of this difference may have been 
more apparent than real. Because an adenom- 
atous polyp is of smaller size and has a tendency 
to become pedunculated, a cancer arising in it 
may destroy the evidence of its benign origin in 


} 


were females, a ratio of 1.4 to 1. The ratio was 
the same whether calculated per polyp or per 
patient and was similar to that reported else- 
where. In patients with cancer in adenomatous 
polyps this ratio was 1.6 to 1. Of the patients 
with papillary adenomas, 45 per cent were males 
and 55 per cent were females. Of patients with 
cancer in papillary adenomas, 52 per cent were 
males and 48 per cent were females. Adenom- 
atous polyps are apparently more common 
among men than among women. The slight 
reversal in the figures for the sex incidence in pa- 
tients with papillary adenomas is not statistically 
significant. In the 1916 to 1950 survey (8) of 
cancer of the colon and rectum at this hospital, 
53 per cent of the cases occurred in males and 47 
per cent in females. Thus, as might be expected, 
the sex ratio in patients with benign polyps and 
those with carcinomas was similar. 


AGE 


The ages of the patients with benign ade- 
nomatous polyps, excluding those with a sepa- 
rate coexisting cancer, ranged from 13 to 87 
years and averaged 61.9 years. These figures 
are variable as reported in the literature and 
depend on the type of study being carried out, 
whether cancer detection, proctoscopic clinic 
examination or autopsy examination. This vari- 
ation will be discussed in greater detail later in 


;a short time and on resection may appear 
| simply as a carcinoma. On the other hand, if a 
cancer develops in a papillary adenoma, which 


this report. 
The average age of patients with secondary 
cancer in adenomatous polyps was 57.7 years. 





is usually a much larger and sessile lesion, it 
might be expected to take longer to obliterate 
the evidence of its benign origin, and therefore 
be recognized more frequently. Nonetheless it 
is apparent that clinically the papillary adenoma 
carries with it a far greater threat of cancer to 
the patient than does the adenomatous polyp. 


Sex 


Of the patients with benign adenomatous 
polyps, 59 per cent were males and 41 per cent 


TABLE I.—1,856 ADENOMATOUS LESIONS OF THE 
COLON AND RECTUM, 1928 TO 1955, INCLUSIVE 


Adenomatous Papillary 
polyps adenomas 
with with 
Adenomatous invasive Papillary invasive 
Total polyps cancer adenomas cancer 
No. 1,856 1,593 47 147 69 
Per cent 100.0 85.8 2.5 7.9 aa 
88.4 11.6 


The average age of patients with papillary ade- 
nomas was 62.3 years, and 59.2 years when the 
lesions were secondarily involved by cancer. 
The range in age was from 32 to 86 years in both 
groups. 


Multiple Lesions 


Multiple polyps were noted in 26 per cent of all 
patients with adenomatous polyps. Swinton and 
Doane (20) reported a similar ratio. Included in 
this group of patients with adenomatous polyps, 
were 311 patients who had a separate coexisting 
cancer of the large bowel. The incidence of 


TABLE II.—INCIDENCE OF INVASIVE CANCER IN 
ADENOMATOUS POLYPS AND PAPILLARY ADE- 


NOMAS 
No. No. with cancer Per cent 
Adenomatous polyps... 1,640 47 2.9 
Papillary adenomas. ... 216 69 31.9 


1,856 116 6.3 
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multiple polyps in these 311 patients was 34 per 
cent, whereas in the remaining patients with 
polyps not accompanied by cancer multiple 
polyps occurred in only 17 per cent. However, 
the higher incidence of multiple polyps when a 
coexisting cancer was present may be attributed 
at least in part to the fact that more bowel re- 
sections were done in this group and conse- 
quently the bowel was examined more carefully. 

More than half (53 per cent) of the cases of 
adenomatous polyps with secondary carcinoma 
showed additional benign polyps. Additional 
benign polyps occurred in 29 per cent of the pa- 
tients with benign papillary adenomas and in 
35 per cent of those with malignant change. 

Multiple papillary adenomas, in the benign 
form or with secondary cancer or with both 
combined, were found at operation in 8 patients. 
Five patients had 2 lesions and 3 had 3. The tu- 
mors were nearly equally divided between the 
rectum, the sigmoid, and the cecum-ascending 
colon segment. 

The increased frequency of multiple benign 
lesions in cancer cases suggests that carcinoma is 
more likely to occur in an individual with multi- 
ple polyps. This relationship has been mentioned 
by many workers whose findings have been re- 
cently summarized by Rider et al. (17). 


Location 


The distribution of benign and malignant 
adenomatous polyps and papillary adenomas 
throughout the colon and rectum is shown in 
Table III, as well as the distribution of 2,152 
carcinomas operated on at the Presbyterian 
Hospital, New York from 1916 to 1950, inclusive, 
which is included for comparison. It is of in- 
terest that only 2 benign polyps of the cecum 
were removed as the primary concern of the 
surgeon, whereas there were 15 which were 
found and removed incidentally during the 
resection of a coexisting cancer or papillary 
adenoma in that region. No adenomatous polyps 
with secondary cancer were found in the cecum, 
ascending colon, or hepatic flexure. Although 
this may be mere coincidence, cancers in this 
part of the colon are apt to be operated on at a 
later stage when it may no longer be possible to 
recognize their polyp origin. There was a slight 
relative increase of papillary adenomas in the 
cecum and ascending colon as compared to 
adenomatous polyps. This has been also em- 
phasized by Sunderland. Benign papillary 
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eS at i 

Fic. 4. (A 28988) Pedunculated papillary (villous) 
adenoma. This growth is composed predominantly of 
villous filiform projections extending from the muscularis 
mucosae to the free surface and represents an exceptional 
variety of papillary adenoma (X7—). 


adenomas as well as those with secondary in- 
vasive cancer were relatively much less frequent 
in the sigmoid and much more frequent in the 
rectum than adenomatous polyps. The per- 
centage distribution of carcinomas reported (8) 
from this hospital from 1916 to 1950, inclusive, 
shows a similar distribution to that of the ade- 
nomatous polyps and papillary adenomas. This 
similarity has been emphasized by many others 
and is often used to support the view that polyps 
are precancerous. The dissimilarity in the per- 
centage for the sigmoid and rectum can be 
explained by the fact that in the previous 
review all lesions removed by abdominoper- 
ineal or pull-through rescctions were classed as 
rectal tumors even when in the sigmoid. 


Incidence of Pedunculated and Sessile Polyps 


There were 1,339 benign adenomatous polyps 
with an adequate description available. Sixty- 
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TABLE III.—DISTRIBUTION IN COLON AND RECTUM 








Adenomatous Adenom. polyps Papillary Pap. adenomas Carcinomas* 
polyps. —with cancer ——adenomas_— —with cancer —(7916 to 1950)_ 
No. Per ceni No. Per cent No. Per cent No. Per cent No. Per cent 
in os ore ee 17 1.1 — — 7 4.7 2 2.9 110 5.1 
PRCBONN So 6 554 sks osc 75 4.8 — a 5 3.4 4 5.8 134 6.3 
Plepatic Gexure.. «6.556655 14 0.9 o — i 1.4 1 1.5 43 2.0 
Prox. transverse. ......... 49 3.1 2 4.3 —_ a a 4.4 83 3.9 
Dist. transverse........... 69 4.3 2 4.3 1.4 — = 106 4.9 
Splenic flexure. .......... 26 1.6 “= = 2 1.4 2 2.9 62 2.9 
DDOSCEROUAG S 65.6.555% 5 55's 0'e's 81 5.1 4 8.6 3 2.0 1 1.5 105 4.9 
PHM 2005 5st slave, SPE > 810 50.8 26 55.3 44 29.9 22 31.9 577 26.7 
Rectum (0.-14 cm.)....... 452 28.4 13 PAH AS 6 82 55.8 34 49.3 932 43.3 
1,593 100.0 47 100.0 147 100.0 69 100.0 2,152 100.0 








*Carcinomas of the colon and rectum. 
Presbyterian Hospital, 1916 to 1950. 


eight per cent were reported to be definitely 
pedunculated whereas 32 per cent were not so. 
Most of the sessile polyps were small lesions less 
than 1 centimeter in diameter and not of 
sufficient size to become pedunculated. Ade- 
nomatous polyps with secondary cancer were 
even more often pedunculated, presumably be- 
cause of their generally larger size. 

In contrast, less than 10 per cent of the entire 
group of 216 papillary adenomas were definitely 
pedunculated. It was this small group of 
pedunculated papillary adenomas which was 
occasionally difficult to differentiate from ade- 
nomatous polyps. Lambling and Westhues also 
described pedunculated papillary adenomas. 

Adenomatous polyps with long’ pedicles were 
found most often in the sigmoid and next most 
frequently in the descending colon. The longest 
pedicle found in the sigmoid measured 9 
centimeters and in the descending colon 7 
centimeters. Long pedicles were rare in the 
right half of the colon. The length of the pedicle 
is probably dependent on the peristaltic action 
of the bowel and perhaps on the presence of a 
free mesentery such as obtains in the sigmoid 
colon. 


Size 
A comparison was made of the average size of 


the tumors in the various groups. All measure- 
ments of the pedunculated polyps were related 


to the bulbous tip of the polyp rather than to its 
pedicle. The average diameter of benign ade- 
nomatous polyps was found to be 1.2 centi- 
meters, for polyps with secondary cancer 2.1 
centimeters, for papillary adenomas 3.7 centi- 
meters, and for papillary adenomas with sec- 
ondary cancer 4.2 centimeters. Thus the average 
diameter of the papillary adenomas was three 
times that of the adenomatous polyps. At least 4 
of the benign papillary adenomas and 8 of those 
with secondary cancer were either completely 
annular or nearly so. Two-thirds (67 per cent) 
of all the benign adenomatous polyps were 1 
centimeter or less in diameter, whereas only 
one-fifth (21 per cent) of the adenomatous 
polyps with secondary cancer fell into this small 
size range. 


RELATIONSHIP OF SIZE TO CANCER 


A definite relationship was found between the 
size of the polyp and the incidence of cancer. 
Among the adenomatous polyps secondary in- 
vasive cancer was found in 47, which represented 
2.9 per cent of all the polyps and 3.5 per cent of 
the polyps with available measurements. It was 
of considerable interest to discover that among 
1,352 adenomatous polyps with reported meas- 
urements, invasive cancer was found to be very 
rare in small lesions. There was only one second- 
ary cancer in a polyp with a diameter less than 
5 mm. and only 3 cancers in polyps with diam- 


TABLE IV.—INCIDENCE OF PEDUNCULATED AND SESSILE LESIONS 











——Pedunculated. Semipedunculated. Sessile 
Total No. Per cent No. Per cent No. Per cent 

Adenomatous polyps.... 1,399 956 68.3 o- a 443 31.7 
Adenomatous polyps 

with cancer... ..... 47 36 76.6 6 12.8 5 10.6 
Papillary adenomas..... 147 11 7.5 28 19.0 108 73.4 
Papillary adenomas 

with cancer ........ 69 8 11.6 16 14.5 51 73.9 
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eters between 0.5 and 1 cm., an incidence of 0.3 
and 0.9 per cent, respectively. In extreme con- 


trast to these low percentages, the incidence of 
secondary cancer increased dramatically, at* 


least tenfold (9.3 per cent), in the 1.5 to 2.5 
centimeters range, and to more than 12 per cent 
for lesions 2.5 centimeters and more. Wilson 
(24) reported a similar relationship between size 
and cancer in a small series. 

There was an incidence of 31.8 per cent of 
invasive cancer in 216 papillary adenomas. 
Here again the incidence of cancer increased in 
the larger lesions, but the rate of increase was 
less striking. Small papillary adenomas are 
sometimes difficult to recognize in the gross and 
on pathological section, but at the Presbyterian 
Hospital the diagnosis is being made with in- 
creasing frequency. There were only 8 papillary 
adenomas with a diameter less than 1 centi- 
meter, only 1 of which had a secondary cancer. 
As the diameter increased, the incidence of can- 
cer rose to the high point of 43.6 per cent for 
lesions 3 to 4 centimeters in diameter. These 
figures indicate that in every size range the in- 
cidence of secondary cancer is higher in papillary 
adenomas than in adenomatous polyps. 


Histological Grade 


In spite of the many recognized pitfalls in- 
volved in histological grading, an attempt was 
made to grade cancers found in adenomatous 
polyps and papillary adenomas. A classification 
with three grades was used, grade 1 representing 
the well differentiated lesions and grade 3 the 
undifferentiated. The grades were estimated on 
the basis of irregularity of glandular structure, 
cellular anaplasia, and the appearance of the 
invasive margin of the tumor. All but one of the 
cancers arising in the adenomatous polyps were 
well differentiated and were classed as grade 1. 
In this one case the grade was 2. Of course, it is 
possible that the anaplastic tumors quickly de- 
stroy the benign polyp tissue and prevent the 
recognition of their polyp origin. Nonetheless, 
it would appear that cancer in a polyp repre- 
senting cancer at its inception, tends to be well 
differentiated in the vast majority of instances. 
In contrast, the distribution of grades in 812 
specimens of typical carcinomas removed at the 
Presbyterian Hospital, excluding cancers in ade- 
nomatous polyps and papillary adenomas, was 
as follows: 30 per cent for grade 1, 57 per cent 
for grade 2, and 13 per cent for grade 3. 


TABLE V.—SIZE OF ADENOMATOUS LESIONS 


Adenomatous Papillary 
polyps adenomas 
with with 


Adenomatous invasive 
polyps cancer 


Papillary invasive 
adenomas _ cancer 


Average diameter... 1.2cm. 2.1cm. 3.7cm. 4.2 cm. 
Smallest diameter.. 2 mm. 4 mm. 5 mm. 10 mm. 
Largest diameter... 7 cm. 5 cm. 9 cm. 9.4 cm. 


Of the papillary adenomas with secondary 
cancer, 68 per cent were classed as grade 1, 
25 per cent as grade 2, and 7 per cent as grade 3. 
Twenty-three per cent of the cancers in the 
papillary adenomas were so-called colloid tu- 
mors. Sunderland reported 8 colloid tumors in 
19 cases, an incidence of 42 per cent. In a series 
of 212 colon and rectal carcinomas removed at 
this hospital in the period from 1916 to 1932, 
the incidence of colloid tumors was 13 per cent 
(7). It was also noted that cancers in papillary 
adenomas frequently retained their papillary 
structure. 


Symptoms 


Bleeding was by far the most common symp- 
tom in patients with adenomatous polyps, oc- 
curring in 52 per cent. Patients with a separate 
coexisting cancer were excluded. Another 8 per 
cent of the patients had symptoms that were 
probably related to the polyp, and the remaining 
40 per cent had either no reported symptoms 
(27 per cent) or none that appeared to be so 
related. However, these figures may be mis- 
leading since it is probable that many of the 
symptoms, especially bleeding, may have been 
caused by an accompanying condition such as 
hemorrhoids or fissure. Jackman and Mayo (10) 
and Rider et al. (17) found polyps as frequently 
in patients without symptoms as in those with 
them. Bleeding occurred in 61 per cent of the 
patients with polyps with secondary cancer. 


TABLE VI.—THE RELATIONSHIP OF SIZE AND 
CANCER IN ADENOMATOUS POLYPS 


No. with 

Diameter No. cancer Per cent 
Less than 0.5 cm........ 342 1 0.3 
OS ww GS ets. icc: 331 3 0.9 
co Cee 343 9 2.6 
8.305 2 146 14 9.6 
SOUSA. io ecicscs 132 12 9.1 
vA ge 39 5 12.8 
3.5 cm. and more....... 19 3 15.8 
Total (with 

measurements) ..... , 1,352 47 3.5 
MMII 6454, 5's en Pees 1,593 47 2.9 
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TABLE VII.—RELATIONSHIP OF SIZE AND CANCER 
IN PAPILLARY ADENOMAS 


No. with Per cent 
Diameter No. cancer with cancer 
Less than 1 cm....... 8 1 125 
oe ke 30 8 26.7 
OL. ie 56 12 21.4 
oe ar 55 24 43.6 
oh: | 51 19 S72 
Od MOTE... 6 6c... 16 5 31.5 
PE 2 evan acaan 216 69 31.8 


Bleeding was also the most frequent symptom 
in 57 and 64 per cent, respectively, of patients 
with benign and malignant papillary adenomas. 
The average duration varied from 13 to 20 
months. In patients with papillary adenomas 
the next most common symptom was a profuse 
mucoid or watery discharge from the rectum, 
either accompanying the stools or independent 
of them. It has been described in detail by 
Lambling and is characteristic of this tumor. It 
is apparently caused by the innumerable mucous- 
secreting glands which line the multitude of villi 
making up these tumors. It occurred in 30 per 
cent of the patients with benign papillary ade- 
nomas and in 37 per cent of those with secondary 
cancer. The average duration varied from 15 to 
20 months. Other notable symptoms were tenes- 
mus and an actual protrusion of the tumor 
through the anus, which occurred in 8 cases. 


Roentgenographic Diagnosis 


The accuracy of diagnosis of adenomatous 
lesions of the colon and rectum with a barium 
enema and x-rays depends chiefly on the size 
of the lesion and its location. For small lesions 
the air contrast technique adds much to the 
accuracy of the examination. Polyps less than 
1 centimeter in diameter are difficult to demon- 
strate by any method. Those situated in the rec- 
tum or rectosigmoid are also difficult to demon- 
strate irrespective of size, because of the large 
diameter of the rectum and for technical reasons. 
The percentage of correct diagnoses with x-rays 
when polyps were present is shown in Table 
VIII. Papillary adenomas are apparently easier 
todemonstrate than adenomatous polyps because 
of their larger size. It is fortunate that roentgen- 
ography is more accurate in cases in which it is 
most needed, namely, in the larger adenomatous 
polyps and in papillary adenomas, both of which 
show a higher incidence of secondary cancer 
than do smaller lesions. The inaccuracy of roent- 
genography in the rectum and rectosigmoid as 


compared to the rest of the colon is of less im- 
portance, since this area can be observed with 
the sigmoidoscope. 


Incidence of Metastasis 


There was only one instance (4 per cent) of 
lymph node metastasis in the 27 patients with 
secondary cancer in adenomatous polyps who 
underwent resection. This patient’s lesion was 
not frankly pedunculated and might best be 
described as semi-sessile. The tumor had pene- 
trated almost to the base of the pedicle of the 
polyp but had not reached the adjacent muscle 
coat of the bowel wall. Examination of the speci- 
men by the clearing technique showed metasta- 
sis in one of the 26 nodes examined. In contrast, 
there were 15 instances of metastasis to the 
regional nodes in 52 resections of papillary ade- 
noma with secondary cancer, an incidence of 
29 per cent. Four cases with metastasis to the 
liver or lungs in which palliative surgery was 
done were not included. The clearing method 
was used in 71 per cent of the 79 resections in 
the two groups and added to the accuracy of 
the findings. The question of metastasis will be 
discussed in more detail later. 


Operative Treatment 


The various operations that were used from 
1928 to 1955, inclusive, have been listed in 
Table IX, except for those done in patients with 
a separate coexisting cancer. In 91.4 per cent of 
the cases of adenomatous polyps some type of 
polypectomy was employed, whereas resection 
was used in only 1.7 per cent. Excision with the 
biopsy forceps was the most frequent procedure, 
comprising 41 per cent of the operations. It was 
used chiefly on very small sessile polyps within 
reach of the sigmoidoscope. Pedunculated lesions 
were usually removed through the rectum with 
a cautery snare or with scalpel and suture. 
Polyps of the colon were removed by colotomy 
and polypectomy or. by resection. Fulguration 
alone was rarely used chiefly because its use 
prevents adequate pathological examination of 
the specimen and because of the danger of per- 
\foration and peritonitis. In 52.6 per cent of the 

| cases of cancer superimposed on adenomatous 
| polyps, resection was carried out, whereas poly- 
| pectomy was used in 47.3 per cent. 

Patients with benign papillary adenomas were 
treated by some type of local excision in 66 per 
cent of the cases. The excision was carried out 
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TABLE VIII.—DIAGNOSIS OF ADENOMATOUS POLYPS AND PAPILLARY ADENOMAS BY BARIUM ENEMA 
X-RAY (1950 TO 1955 INCL.) 


Size of lesion 
Under 1 cm. in diameter (0.4-0.9 cm.)...... 
1 cm. or more in diameter................. 


1 cm. or more in diameter and 
(1) more than 14cm. from anal margin... . 
(2) 14cm. or less from anal margin. ....... 
(3) 14 cm. or less from anal margin only 
adenomatous polyps (36 papillary 
adenomas omitted)................ 


through the rectum with scalpel and suture, 
through a posterior proctotomy approach by the 
same method, or by the cautery snare, in this 
order of frequency. Posterior proctotomy was 
done through an incision in the bed of the coccyx 
or alongside of it and was used mainly for lesions 
between 4 and 10 centimeters from the anal 
margin. Resection, usually a low anterior or 
abdominal perineal resection, was carried out 
in 26.6 per cent. Patients with secondary cancer 
in papillary adenomas underwent some type of 
resection in 78.3 per cent of the cases and local 
excision in 21.7 per cent. 


Follow-Up Results 


In the analysis of the results only patients with 
a separate coexisting cancer have been excluded. 
Except for this limitation the results may be 
considered absolute rather than relative since 
all other patients, subjected to palliative as well 
as curative surgery, have been included. There 
were 386 patients with benign adenomatous 
polyps seen from 1928 to 1950, inclusive, avail- 
able for 5 year follow-up study. Ten per cent of 
these were followed up for 10 years, 35 per cent 
for 5 years, and 52 per cent for 3 years. In the 
majority of the cases sigmoidoscopy and roent- 
genography with a barium enema were done 
repeatedly during the follow-up period. The 
question as to whether a polyp has recurred at 
the same site where one had been removed pre- 


Roentgenograms obtained Lesions shown by roentgenograms Per cent 
124 38 30.6 
339 260 76.7 
463 298 64.3 
237 201 84.8 
102 59 57.8 
66 23 34.9 


viously was difficult to answer since it was diffi- 
cult to ascertain whether the new polyp was at 
the exact site or only near it. There were very 
few instances when the former seemed probable. 
No definite evidence of malignant change, how- 
ever, was noted at the site of previous excision of 
any adenomatous polyp, even when atypism or 
cancer in situ had been reported in the micro- 
scopic examination or even in cases in which the 
excision was incomplete. 

There were 25 patients whose specimens on 
pathologic examination disclosed secondary in- 
vasive cancer in adenomatous polyps, and who 
were available for a 5 year follow-up report. 
Seven patients were excluded because of a co- 
existing cancer elsewhere in the colon and rec- 
tum. All of the remaining 18 patients were 
followed up completely. There were no patients 
subjected to palliative surgery. Seventeen of the 
18 patients were alive 5 years after operation, 
an absolute survival rate of 94.4 per cent. One 
patient died of cancer of the colon 6 years after 
abdominoperineal resection, but this was due 
apparently to another cancer. The one patient 
who did not survive 5 years was a severe cardiac 
who died of pneumonia following simple colot- 
omy and polypectomy. Nine patients were 
treated by colotomy and polypectomy, 5 by 
cautery snare or local excision, and 4 by resec- 
tion. Three of the patients who underwent 
resection had undergone a colotomy and poly- 


TABLE IX.—OPERATIONS (1928 TO 1955, INCLUSIVE) 


Biopsy Biopsy 
Total only exe. 


Adenomatous No. 851 58 350 
TE Per cent 100.0 68 411 
Adenomatous polyps with No. 38 _ _ 
SSPE reer ee Per cent 100.0 - — 
Papillary adenomas....... No. 128 10 2 
Per cent 100.0 7.8 1.6 
Papillary adenomas with No. 60 —_ oa 
ENR eee Per cent =: 100.0 _ — 


Local Colotomy Abdomino- 
exe. Caut. Post. and poly- — Ileo- Colect- perineal 
(p.r.) snare  proctot. pectomy _colect. omy resection 
94 140 11 183 1 12 2 
11.0 16.5 pe 21.5 0.1 1.4 0.2 
3 3 1 11 — 16 2 
7.9 7.9 2.6 28.9 a= 42.1 10.5 
34 11 18 19 a 18 12 
26.6 8.9 14.1 14.8 3.1 14.1 9.4 
5 _ 4 = 2 20 25 


8.3 — 6.7 6.7 5 33.3 41.7 
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TABLE X.—FIVE YEAR FOLLOW-UP RESULTS (1928 
TO 1951 INCL.) 


Adenom. Papil- Pap. 
polyps with lary adenomas 
cancer adenomas with cancer 
Operative deaths.............. 1 2 4 
Untraced for full 5 yrs.........0— 1 1 
Diagnostic biopsy............. — 3 _ 
Died of intercurrent disease or 
unknown cause before 5 yrs...  — 6 3 
Died of cancer before 5 yrs... . . — 1 Z 
Alive with cancer persisting 5 yrs. 
BEF GPETAHON........ 660.5040 _— -— 2 
Alive without cancer 5 yrs. after 
IUD. 5 4's hin 5 assis bivios wRN 17 52 21 
18 65 38 


pectomy previously, which had disclosed the 
cancer. All except one of the patients treated by 
some type of local excision had small peduncu- 
lated lesions with the invading cancer limited to 
the head of the polyp or its junction with the 
pedicle. Apparently in none of these cases was a 
second more radical operation thought to be 
necessary. One tumor was sessile and was ex- 
cised through the rectum. 

There were 77 patients with benign papillary 
adenomas who were available for 5 year follow- 
up study. Twelve were excluded because of a 
separate coexisting cancer. Fifty-two, or 80 per 
cent, of the remaining 65 patients were alive 5 
years after operation. Only 15 of the 65 patients 
underwent resection. Only 1 of these 15 devel- 
oped a recurrent lesion which proved to be 
cancer. This patient died within 5 years of the 
original operation from this recurrence which 
had apparently developed at the line of anasto- 
mosis following anterior resection. This recur- 
rence may have arisen from an undetected 
cancer in the original tumor which had been 
missed by pathologists and from which cancer 
cells were implanted on the suture line at opera- 
tion. Three patients had only a simple biopsy 
and the remaining 47 were treated by polypec- 


tomy, usually done through the rectum, or by 
posterior proctotomy. Forty of these patients 
survived 5 years without recurrence, and 6 of 
the remaining 7 died of other causes. One patient 
died 6 months after operation, possibly from re- 
current disease, although a biopsy taken at the 
site of excision was negative. This is the only 
patient who may have had recurrent tumor in 
the group of 47 treated by local excision. 

Nine of the entire group of 147 patients with 
benign papillary adenomas had a benign local 
recurrence following excision of the primary 
lesion. These recurrences may have resulted 
from incomplete removal of the tumor or its 
satellite vegetations, or from papillary changes in 
the mucosa in the region of the first excision, 
which developed later. The interval between the 
first operation and that for the recurrence aver- 
aged 22 months. The shortest interval was 5 
months and the longest interval 68 months. 
None of these 9 patients are known to have 
developed a cancer in this area at a later date. 

There were 38 patients with secondary in- 
vasive cancer in papillary adenomas available 
for 5 year follow-up study after exclusion of 
those with a separate coexisting cancer. There 
was one patient who was given palliative sur- 
gery. Twenty-three of the 38 patients were alive 
5 years after operation, an absolute survival rate 
of 60.5 per cent. One patient died of cancer 6 
years after operation and one was still alive with 
recurrent disease 6 years after operation. Seven 
of the 15 patients who failed to survive 5 years, 
including the one given palliative treatment, 
died of recurrent cancer. Four died from post- 
operative complications following resection, 3 
died of other causes, and one could not be traced. 
Twenty-eight of the 38 patients underwent re- 
section. In 3 patients the resection followed a 
primary local excision which had disclosed an 
unsuspected cancer. Ten patients underwent 


TABLE XI.—FIVE YEAR SURVIVAL ACCORDING TO OPERATION (1928 TO 1951 INCL.) 














Adenom. polyps Papillary Pap. adenomas 
with cancer de ——___with cancer. 
No. No. 5 yr. surv. No. No. 5 yr. surv. No. No. 5 yr. sur. 
Abdominoperineal resection......... 2 2 8 8 16 7 
Perineal proctectomy. ....... +0000 —_ —_ 2 — 2 _ 
SUNNY chs ese a's eh rev a6 ie Shee 2 2 5 4 10 6 
Colotomy and polypectomy......... 9 8 6 5 3 2 
Posterior proctotomy............... _ i 15 13 2 2 
RN BIG 55.50 9'n'5 a 0) sic a bibeiecks 3 2 4 4 — - 
re 2 2 20 16 5 4 
be -- —_ 2 2 _ - 
Diagnostic biopsy . . .... 6.660 seec ed sie _ 3 = — rs 
18 17 65 52 38 23 
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some type of local excision, 5 through the anus, 
3 by colotomy with polypectomy, and 2 by 
posterior proctotomy. In7 of the 10 patients who 
had only a local excision of the cancer, the tumor 
was small and pedunculated and showed only a 
very slight degree of invasion. In 6 of these 
patients the diagnosis of cancer was not made 
until after the excision. In 3 instances the patient 
was considered a poor operative risk because of 
age or poor physical condition. These were the 
main factors which determined the choice of 
only a local procedure in this group. Only 1 of 
these 10 patients developed recurrent cancer. 
There were 8 patients in the resection group who 
developed recurrent disease. 


Operative Mortality 


The operative mortality for the 1928 to 1955 
period was reviewed, excluding cases in which a 
separate coexisting cancer was present. There 
were 3 deaths among 851 operations on ade- 
nomatous polyps, an incidence of 0.4 per cent. 
Most of these polyps were small. One patient 
died of hemorrhage and shock following the 
removal of a pedunculated polyp of the sigmoid 
with a cautery snare. Death occurred on the 
second day in spite of transfusions and a laparot- 
omy to ligate the bleeding pedicle. Another 
patient also died of hemorrhage following the 
removal of a sigmoid polyp on a long pedicle. 
The removal was done with a biopsy forceps 
instead of the snare and coagulating current 
which should have been used. A transfusion was 
followed by anuria and an Escherichia coli 
bloodstream infection. The patient died on the 
third day after removal of the polyp. A third 
patient, aged 67, died of a cerebrovascular acci- 
dent 5 days after sigmoid resection. There were 
4 deaths among 38 operations on adenomatous 
polyps with secondary cancer. One patient, 76 
years of age, died of cardiac failure following 
colotomy and polypectomy. Another patient 
died of hemorrhage because of blood dyscrasia, 
following abdominoperineal resection. Two pa- 
tients died of complications following resection. 
The 3 deaths after operations for papillary ade- 
noma and the 5 after operations for papillary 
adenoma with secondary cancer were all the 
result of complications following resection. Of 
the latter, 4 followed abdominoperineal resec- 
tion, and 3 of these resections were done more 
than 20 years ago. 

Under the heading of morbidity a patient may 


TABLE XII.—OPERATIVE MORTALITY 1928 TO 1955, 


INCLUSIVE 
No. 
operative 
Operations deaths Per cent 

Adenomatous polyps... . 851 a 0.4 
Adenomatous polyps 

With Camcer.......... 38 4 10.5 
Papillary adenomas... . . 128 3 2.3 
Papillary adenomas 

WItH CAMCEP. 6.0 66500 60 5 8.3 


be mentioned, who had intermittent bleeding 
for 6 weeks from a stump of a pedunculated 
polyp of the rectum which had been removed 
with the biopsy forceps. The bleeding was finally 
controlled by ligation and suture through a pos- 
terior proctotomy incision. Another patient, aged 
65, died of coronary thrombosis in the proctolog- 
ic clinic during sigmoidoscopic examination of 
a sigmoid polyp. This was not an operative 
death, however. A biopsy was not taken. 

There was only one instance of perforation of 
the bowel during the removal of a polyp. This 
occurred during a snare and cautery excision. 
The perforation entered the retroperitoneal tis- 
sues posterior to the rectum and was treated by 
coccygectomy and drainage of this area. A sim- 
ilar case with perforation into the free peritoneal 
cavity occurred very recently and was therefore 
not included in this series. 


Polypectomy vs. Resection 


Before an attempt to evaluate the results and 
discuss treatment it seems advisable to analyze 
further the relative merits of polypectomy and 
resection in these tumors. It has been argued, 
notably by Welch (22), that in the colon at least, 
resection is preferable to colotomy and poly- 
pectomy. The advantages of resection are con- 
siderable. It eliminates the possibility of incom- 
plete excision if cancer should be present, removes 
possible lymph node metastases, and may include 
other polyps in the resection specimen. The 
disadvantages of resection may be higher opera- 
tive mortality and morbidity and possible suture 
line recurrence. 

Operative mortality. The two procedures, colot- 
omy with polypectomy and resection, were com- 
pared with respect to operative mortality and late 
results. Cases with a separate coexisting cancer 
were omitted. The main area of comparison was 
in the colon. In the colon there were 217 coloto- 
mies with polypectomy with one operative death, 
an operative mortality of 0.5 per cent. In com- 
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TABLE XIII.—POLYPECTOMY VS. RESECTION—INCIDENCE OF CANCER AND OPERATIVE MORTALITY IN 
ADENOMATOUS POLYPS AND PAPILLARY ADENOMAS 1928 TO 1955, INC. 


No. of cases 
Colon 
Polypectomy 
Colotomy and polypectomy... 217 
os | rer 93 
ST A Orr eee 310 
MMU oo ces cine 'saiscik Sie wane 73 
Rectum 
Polypectomy 
Local excision (p.r.)......... 136 
> A ea 61 
Post. proctotomy............ _34 
UD 9. ao 6 Sa a ances 231 
Lc: Ea Se A or 43 


parison, 73 resections were done of the colon 
with an operative mortality of 6.8 per cent, more 
than 13 times as great as the former. The com- 
parison is not altogether fair as the resection 
group contained many more cancer cases, 52.1 
per cent, as compared to the polypectomy group 
with 4.8 per cent, and some had advanced 
disease. Bacon’s (1) results with colotomy with 
polypectomy were similar to those reported here. 

In the rectum the difference in operative 
mortality was even more striking, with no mor- 
tality for polypectomy and 11.6 per cent for 
resection. The comparison is again somewhat 
unfair since 67 per cent of the resected patients 
had cancer against only 7 per cent of the pa- 
tients undergoing polypectomy. All of the resec- 
tions were abdominoperineal resections. The 
operative mortality of 11.6 per cent is unusually 
high, higher than the rate for abdominoperineal 
resection in general at this hospital, which in 
recent years has been approximately 6 per cent. 
However, this is a small series of only 43 cases. 
Two of the 5 patients who died were operated 
on more than 25 years ago. Polypectomy with 
the biopsy forceps or biopsy excision was not 
included in the table as many of the polyps were 
extremely small and many were removed in the 
clinic. It was employed in 352 patients in both 
the colon and rectum with one death, an in- 
cidence of 0.3 per cent. There were no cases of 
cancer in this group. One death was due to 
hemorrhage from the pedicle of the peduncu- 
lated polyp which was excised, and has already 
been mentioned. 

Late results in cancer cases. In comparing poly- 
pectomy with resection the late results in cases of 
secondary cancer in adenomatous polyps and 
papillary adenomas are important. In a total of 


No. Per cent Operative Per 
wrth ca. with ca. deaths cent 
15 6.9 1 0.5 
0 0.0 4 0.6 
15 48 2 0.6 
3 $2.1 5 6.8 
8 5.9 0 0.0 
3 4.9 0 0.0 
3 14.7 o 0.0 
16 6.9 0 0.0 
29 67.4 5 11.6 


24 polypectomies, there were no late recurrences 
in the colon and only 2 in the rectum, a recur- 
rence rate of 8.3 per cent. In one of the latter 
cases a radical operation unquestionably should 
have been done; this was an error in judgment 
on the part of the surgeon. In the other case, the 
slight degree of invasion found in the polyp after 
local excision and the patient’s age were the 
reasons for not doing a more radical procedure. 
Of the remaining 22 polypectomies, 14 were 
done for cancer in adenomatous polyps and 8 
for cancer in papillary adenomas. The favorable 
5 year result in these cases can be attributed to 
the fact that all except one of the adenomatous 
polyps were pedunculated and in all of them the 
extent of cancer invasion was limited to the head 
of the polyp or to its junction with the pedicle. 
Of the 8 papillary adenomas with cancer, 7 were 
pedunculated and in all of them the degree of 
invasion was also limited in extent. In 3 patients 
age and the poor condition were additional 
reasons for not doing radical surgery. There 
were 8 cases of recurrence among 31 patients 
who underwent resection but they had more 
advanced tumors. 

It is not our purpose here to support or con- 
done the use of polypectomy in these cases but 
to evaluate the results. The recurrence rate was 
somewhat more favorable than that reported by 
Welch (22). In view of the low operative 
mortality and morbidity and the favorable late 
results in selected cases, polypectomy appears 
to have a very definite role in the treatment of 
many of these tumors both in the colon and 
rectum, certainly of the benign ones and, under 
some conditions, of those with secondary cancer. 

Lymph-node metastasis. In comparing polypec- 
tomy with resection it is important to determine 
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the influence of a pedicle on lymphatic metastasis 
when cancer is present in a polyp and also the 
frequency of metastasis in early invasive cancers, 
whether they occur in adenomatous polyps or 
papillary adenomas, or arise apparently de novo 
from the mucosa. In order to answer these 
questions a review was made of all resected 
specimens that had been subjected to accurate 
lymph-node study by the clearing technique 
since 1938. 

Although a pedicle is rarely present in papil- 
lary adenomas, it is found frequently in adenom- 
atous polyps with secondary cancer and in 
early de novo cancers. On theoretical grounds at 
least, a cancerous polyp with a long pedicle 
should be as likely to produce lymphatic 
metastases as one with a short pedicle or none at 
all. In fact, Klein and Scarborough (11, 18) have 
described lymph-node metastasis in the presence 
of a definite pedicle. As Welch has aptly re- 
marked, the presence of a long pedicle is good 
insurance against local recurrence but does not 
necessarily prevent metastasis. However, it must | 
be extremely rare. Inour experience metastasis has | 
not occurred when there was a definite pedicle 
free from cancer. In examining sections of the 
earliest invasive polypoid cancers, whether they 
arose in adenomatous polyps or papillary 
adenomas, or were apparently de novo, metas- 
tasis to the nodes was not found in any case un- 
less the cancer had reached a point in the stroma 
of a polyp, or its pedicle, if it had one, at ap- 
proximately the level of the adjacent normal 
mucosa. At this level we had 4 cancers in polyps 
with node metastases. Three were in adenoma- 
tous polyps, two of which were too recent to be 
included in this series, and one was in a cancer in 
a papillary adenoma. In 28 cleared specimens of 
cancer in pedunculated polyps, 14 in peduncu- 
lated adenomatous polyps and 14 in peduncu- 
lated de novo cancers, there was no instance of 
metastasis when just the head of the polyp or the 
peripheral portion of the pedicle had been in- 
vaded. As already mentioned, metastasis oc- 
curred only when the cancer had reached the 
proximal end of the pedicle near its junction with 
the submucosa of the bowel wall and relatively 
close to the muscularis, which is sometimes 
drawn up into the base of the pedicle. 

It should be re-emphasized that the pedicle is 
composed of normal mucosa which does not 
undergo adenomatous change. It varies greatly. 
It may be long, short, narrow, broad, or absent. 


TABLE XIV.—POLYPECTOMY VS. RESECTION=RE- 
SULTS OF TREATMENT OF CANCERS ARISING IN 
ADENOMATOUS POLYPS AND PAPILLARY ADE- 
NOMAS (1928 TO 1951, INCL.) 


Five year 
Cases Five survivals Cases with 
with pear wethoui —_ recurrent 
cancer survivals cancer cancer 
Colon 
Polypectomy... 12 10 10 0 
Resection...... 12 8 8 3 
Rectum 
Polypectomy. . . 12 11 10 2 
Resection...... 19 11 9 5 


It may not be a true pedicle but one resulting 
from traction by the surgeon on a lax and mova- 
ble mucosa. Its presence certainly makes it easier 
for the surgeon to remove the polyp. However, 
the pathologist may not agree with the surgeon 
on its length or even on its existence. This dis- 
agreement may arise from uncertainty as to the 
level at which the pedicle was divided, the 
amount of traction used by the surgeon, the ex- 
tent of retraction of the pedicle after it was 
divided, and its shrinkage after fixation. Should 
the polyp contain a cancer, microscopic exami- 
nation must be relied on to determine the degree 
of invasion. 

To determine the frequency of metastasis in 
all early cancers, irrespective of whether or not 
a pedicle was present or whether the cancers arose 
in adenomatous polyps or papillary adenomas, 
or were de novo cancers, only Dukes’ (4) “A” 
tumors were selected. These were tumors in 
which the cancer had not penetrated beyond the 
muscularis of the bowel wall. There were 160 of 
these tumors in all. These cases were then di- 
vided into two groups, those in which the cancer 
had reached only the submucosa and those in 
which it had reached the muscularis. The former 
group more nearly represented the type of case 
we wished to study, that is, early tumors in 
which local excision might have been contem- 
plated. However, the latter group, somewhat 
more advanced, is also shown in Table XV for 
comparison. Actually, there was not much dif- 
ference between the two. In unselected cancer 
cases, metastasis to the nodes does not often 
occur until after the cancer has penetrated be- 
yond the muscularis, which is usually the situa- 
tion at the time most patients are operated on. 
Lymph-node metastases are then found in the 
resected specimen in about 50 per cent of these 
patients. As Table XV shows, however, there is 
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Fic. 5. 

Fics. 5 and 6 (A 58228 and A 324473) Two examples 
of invasive carcinoma arising in adenomatous polyps, 
both with short pedicles. The advancing edge of the 
carcinoma is within 3 mm. of the muscle coat of the 
bowel wall and in both instances a lymph node metas- 


a 14 per cent chance of metastasis even in the 
early cases with only submucosal involvement. 
Obviously, local excision in these cases would 
not be adequate. There were only 3 cases of 
metastasis from a cancer in an adenomatous 
polyp with spread limited to the submucosa. 
These were the 3 cases already mentioned in 
which the cancer had reached the base of the 
pedicle. It should be noted that the highest rates 
of metastasis occurred in cancers in papillary 
adenomas. Most of these were sessile tumors in 
which any invasion of the muscularis mucosae 
gives the cancer immediate access to the sub- 
mucosa of the bowel wall proper from which 
metastasis has been shown to occur with signifi- 
cant frequency. Whether this higher frequency 
in sessile lesions can be explained by greater 
access to the rich lymphatic and venous plexuses 
of the submucosa or to their greater biological 
malignancy is a matter of conjecture. It is of 
interest that these rates are higher than those for 








Fic. 6. ; 


tasis was present. These are the only cases of metastasis 
from carcinoma in adenomatous polyps encountered by 
the authors. One of these is a very recent case and is not 
included in the reported series Fig. 5 (X11—). Fig. 6 
(X7+). 


cancer de novo of comparable mural penetra- 
tion. This suggests that de novo cancers at this 
stage of mural penetration are not as malignant 
biologically as cancers in papillary adenomas. 
However, the number of cases is too small to 
warrant definite conclusions. As discussed sub- 
sequently, de novo cancers may represent cancers 
in adenomatous polyps which have destroyed 
the evidence of their polyp origin and which in 
their early development, at least, are well 
differentiated. 

Of the tumors with node metastasis, only 4 
were pedunculated. Three were cancers in 
adenomatous polyps and one was a cancer in a 
papillary adenoma. On the other hand, 5 of the 
8 cancers in papillary adenomas with metastases 
and 8 of the 11 de novo cancers with metas- 
tases were sessile. The remainder were semi- 
sessile. 

These data demonstrate that the presence of a 
pedicle is a factor of safety when cancer is 
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METASTASIS 


r¢ CA IN SITU 





CA INTO HEAD 
0 ———~ oF POLYP 


OF 28 CASES 
3 OF CA INTO BASE OF PEDICLE- 
IN CASES . 
4 OF sa INTO 
19 CASES SUBMUCOSA 
7 OF CA INTO 
MUSCLE 





7l CASES 





> Ca BEYOND MUSCLE < 







METASTASIS 


3 OF 
13 CASES 


5 OF 
18 CASES 








50%. 


Fic. 7. Drawing of early invasive cancer in a pedunculated polyp (left) and in a papillary adeno- 
ma (right), showing incidence of lymph node metastasis at different levels of cancer penetration 
in cleared specimens. The polyp represents either cancer in an adenomatous polyp or in an early 


de novo cancer. 


limited to the head of a polyp, as metastasis from 
such a lesion is extremely rare. The data also 
demonstrate the safety of polypectomy in 
adenomatous polyps with cancer limited to the 
head of the polyp and, on the other hand, the 
risk of polypectomy in sessile lesions if invasive 
cancer is present. 


DISCUSSION 


Adenomatous Polyps and Cancer 


The problem of the biological relationship be- 
tween adenomatous polyps and cancer has at 


least two allied but very distinct facets; (1) the 
question of whether or not adenomatous polyps 
are precancerous, and (2) the question of 
whether all or almost all cancers arise in adenom- 
atous polyps. In regard to the first of these 
questions, a number of conventional arguments 
have been presented in the past in favor of the 
belief that adenomatous polyps are precancerous. 
There is, for example, a close similarity between 
cancers and adenomatous lesions with respect to 
age and sex distribution and to their anatomical 
locations in the various segments of the colon 
and rectum. The two are frequently found to- 


TABLE XV.—NODE METASTASES IN APPARENTLY DE NOVO CANCERS AND CANCERS IN ADENOMATOUS 
POLYPS AND PAPILLARY ADENOMAS (DUKES’ A TUMORS—CLEARED RESECTED SPECIMENS) 


— Spread to submucosa only__ 


No. 
Total cases 

Cancer in aden. polyps....... 28 26 
Cancer in pap. adenomas..... 31 13 
Cancers (de novo)........... 101 32 


| Sa eens 160 71 


—— Spread to muscularis __ 


No. with Per No. No. with Per 
metast. cent cases metast. cent 
3 11 2 — — 

3 y 18 5 28 
ss o 7 10 
10 14 89 12 14 
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gether in resected specimens. Small invasive 
cancers are often found arising in polyps, and in 
untreated familial multiple polyposis secondary 
cancer is the rule. 

In addition to these arguments, at least two 
other considerations become apparent from our 
study relating to the precancerous nature of 
adenomatous polyps which have not been 
emphasized in the literature. The first considera- 
tion is related to the age of patients with adenom- 
atous polyps and cancer. The average age of 
2,341 patients with cancer of the colon and 
rectum at this hospital was 57.6 years (8), a 
figure which is in close agreement with other 
series. This figure may be taken as approximat- 
ing the age of the patient at the time of onset of 


the cancer. The average age of patients at the » 


time of onset of their adenomatous polyps is 
more difficult to determine since these benign 
lesions may be present for a considerable length 
of time before their discovery. The average age 
of patients with polyps in this series was 61.9 
years, but this figure presumably does not ap- 
proximate the patient’s age at the time of onset 
of the polyp. Perhaps the best way to determine 
this age would be by examining a large number of 
healthy adults of all ages who were symptom-free. 
Very few studies of this type have been done. 
One of the most comprehensive is that of Miller, 
Day, and L’Esperance (16), made in two cancer 
detection clinics in New York City, in which 
healthy adults of all ages were examined by 
proctoscopy and some of them also by roent- 
genography with a barium enema. In the 7,494 
patients examined, 479 adenomatous polyps 
were found. The average age of these patients 
was approximately 50.2 years, which is some 6 
to 8 years lower than that usually given as the 
average age for patients with cancer of the colon 
and rectum. This age differential of nearly 7.5 
years may have significance in the polyp-cancer 
relationship similar to that of the age differential 
between intramucosal and invasive cancer of the 
cervix of the uterus. A similar study was re- 


TABLE XVI.—AVERAGE AGE INCIDENCE 


Adenomatous 
polyps Adenomatous 
(Present study) polyps* Cancers** 
eS ee ee 751 479 2341 
Av. patient age... 61.9 50.2 57.6 


(approximate) 





*Miller, Day, and L’Esperance: 7,494 proctoscopies on normal 
symptom-free adults of all ages. 
**Presbyterian Hospital, 1916 to 1950, incl. 


ported by Wilson, Dale, and Brines (24) from a 
cancer detection clinic in Detroit, based on 
20,847 routine sigmoidoscopic examinations of 
healthy persons of all ages. Six hundred and fifty 
polyps were found in 604 patients. The average 
age was approximately 48 years. McLanahan 
(14) has put the average age differential at 10 
years. Further studies similar to these are needed, 

The second consideration regarding the pre- 
cancerous nature of adenomatous polyps per- 
tains to the relationship between their size and 
the incidence of cancer. Although it is universally 
agreed that the individual whose colon or rectum 
has developed polyps has an increased likelihood 
of developing cancer, there is a minority of 


opinion (3, 15) stating that it is not the adenom- 
-atous polyp itself which is the precancerous 


focus but rather the mucosa of the bowel. This 
view is consistent with the reported low incidence 
(about 1.5 to 2 per cent) of cancer in polyps in 
large series of such lesions unselected according 
to size. In such series the incidence is low be- 
cause of the preponderance of small polyps under 
1 centimeter in diameter in which the incidence 
of cancer is less than 1 per cent. However, as 
shown earlier in this article, in the relatively 
smaller number of adenomatous polyps which 
exceed 1.5 centimeters in diameter, the incidence 
of invasive cancer ranges from 9 to 15 per cent 
in proportion to size. Thus, while there may be 


some question as to whether a small polyp is 


more precancerous than the mucosa of the colon 
in which it developed, there would seem to be 
no doubt that the larger polyps are definitely 
precancerous. 

In regard to the question of whether all or 
almost all cancers arise in adenomatous polyps 
or papillary adenomas, this study has provided 
some interesting data. In the first place, focal 
epithelial changes which could be called un- 
questionable carcinoma in situ are very rarely, 
if ever, seen in normal mucosa. This observation 
is not based on any specific study of the mucosa of 
the colon and rectum but on a general impres- 
sion gained from reviewing many sections from 
specimens of polyps, carcinomas, and other 
lesions in which normal mucosa can be observed. 
On the other hand, these changes are frequently 
seen in the epithelium of adenomatous polyps 
and papillary adenomas. They presumably 
represent the earliest recognizable stage of cancer. 
| In the second place, in a review of all small, 
apparently de novo, cancers seen at this hospital 
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since 1928, none was found to be less than 5 
millimeters in diameter. This is all the more} 
surprising in view of the fact that it has been our 4 
practice to excise and section minute lesions of 
the colon and rectum seen in the proctology 
clinic and in the surgical pathology laboratory.| 
On the other hand, invasive foci of cancer less 
than 5 millimeters in diameter are frequently 
seen in adenomatous polyps. Often such a focus 
of cancer cells is seen invading the distal end of 
the pedicle. If these observations are correct, 
and a discrepancy does exist in that minimal 
invasive foci have been seen only in adenomatous 
polyps, the inescapable conclusion is that the 
vast majority of cancers arise in adenomatous 
polyps. Westhues (23) came to the same conclu- 
sion in 1934. In the apparently de novo cancers) 
the diameter of the tumor was always at least 5) 
millimeters and usually ranged up to 20 milli- 
meters or more. This minimum diameter of 5| 
millimeters may merely represent what is left of| 
a previous pedunculated polyp which has been 
replaced by the cancer developing in it. In a 
large series of 272 lesions from 1,460 autopsies, 
the two smallest apparently de novo invasive 
cancers which Helwig (9) found measured 5 and 
11 millimeters in their smallest diameter, well in 
excess of the size of minimal invasive foci found 
in adenomatous polyps. Only very rarely does 
the literature disclose reports of minute cancer 
except as it is found in adenomatous polyps or 
papillary adenomas. 


Differences Between Adenomatous Polyps and Papillary 
Adenomas 


The biological relationship between adenoma- 
tous polyps and papillary adenomas has never 
been definitely determined. Since several ad- 
ditional points of difference were noted in our 
study, it seemed worth while at the risk of 
repetition to review the evidence in support of 
the belief that they should be regarded as 
separate and distinct entities: 

1. The morphological differences between the 
two as seen grossly or under the microscope are 
striking. These have already been described. 

2. The age of patients at the peak incidence of 
papillary adenomas is generally reported to be 
higher than that of patients with adenomatous 
polyps, although accurate statistics are not 
available. 

3. The predilection of papillary adenomas to 
occur in the rectum and to a lesser extent in the 
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Fic. 8. Per cent age incidence by decades of persons 
with adenomatous polyps and cancer based on 7494 
proctoscopic examinations on symptom-free adults of 
all ages (Miller, Day and L’Esperance) and on 2341 
patients with cancer of the colon and rectum (Presby- 
terian Hospital). 


cecum and ascending colon is another factor 
distinguishing them from adenomatous polyps. 

4. Benign papillary adenomas have a far 
greater tendency to develop benign local re- 
currences than do adenomatous polyps. . These 
recurrences may result from incomplete ex- 
cision, from the growth of unrecognized satellite 
lesions, or from later new benign growths in the 
adjacent mucosa. 

5. In our study the incidence of secondary in- 
vasive cancer was found to be over ten times as 
great in papillary adenomas as in adenomatous 
polyps and was greater even in lesions of com- 
parable size. 





Fic. 9. (A 21806) A de novo carcinoma. This is one of 
the smallest carcinomas encountered apparently arising 
de novo from the mucosa with no histological evidence of 
polyp origin. It measured 7 mm. in diameter (X7—). 
Except for possible rare instances, de novo cancer is re- 
garded as cancer arising in an adenomatous polyp, the 
polyp origin of which has been destroyed by the growth 
of the tumor. 
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6. Cancers arising in papillary adenomas tend 
to be less differentiated histologically than those 
in adenomatous polyps and have a greater 
tendency to be mucinous or colloid. 

7. In our study the incidence of node metas- 
tasis was considerably greater from cancers in 
papillary adenomas than from cancers in ade- 
nomatous polyps of comparable degree of mural 
penetration. 

These differences suggest that adenomatous 
polyps and papillary adenomas are distinct 
biologically as well as clinically. 


TREATMENT 


Colon 


From our experience it would seem that 
colotomy with polypectomy has a very definite 
place in the treatment of benign lesions of the 
colon. It has the advantage of a lower operative 
mortality and morbidity than resection. 

If the lesion is pedunculated and shows no 
gross evidence of cancer, such as induration or 
ulceration, colotomy with polypectomy should 
be sufficient. Failure to detect secondary cancer 
on gross examination of pedunculated lesions is 
rare except in an occasional very anaplastic 
tumor. If it should be determined by frozen 
section during the operation that even the head 
of such a polyp contains cancer, resection is 
probably advisable, although the likelihood of 
metastasis from cancer in the head of a polyp 
with a definite pedicle is remote. Although 
frozen sections on polyps are technically difficult, 
the presence of cancer, at least in the head of the 
polyp, may be determined by this method 
especially in polyps more than 1 centimeter in 
diameter. If the permanent sections should show 
cancer invading the pedicle, a second operation 
must be considered. The larger polyps, 1.5 
centimeters and more in diameter, should be 
examined with special care because of the greater 
likelihood of secondary cancer. 

If the polyp is sessile, a resection should be 
done unless it is very small. We agree with 
McLanahan and Martin (15) that in sessile 
lesions which are presumed to be benign on 
sigmoidoscopic examination and biopsy or on 
palpation and inspection through a colotomy 
incision, a limited resection of the bowel and its 
mesentery is adequate. If a frozen section study 
is available and shows invasive cancer a more 
radical resection may be indicated at this time. 


If an immediate histologic study is not done and 
later sections should show invasive cancer, re- 
operation and wider resection must be seriously 
considered. 


Rectum 


In the rectum the choice of treatment may be 
more difficult since resection may involve sacri- 
fice of the rectal sphincter. The decision must 
vary with the individual case, depending on con- 
siderations of age, operative risk, and _ local 
pathology. Frozen sections should rarely be 
needed since adequate information should be 
obtained by preoperative biopsies. These may 
include complete polypectomy from below in 
small lesions and incisional biopsies in large ones, 

Benign adenomatous polyps, whether pedun- 
culated or sessile, and depending on their size, 
may be removed with the biopsy forceps, cautery 
snare, or with scalpel and suture from below. In 
general, adenomatous polyps and_ papillary 
adenomas with secondary invasive cancer should 
be treated by radical resection. An exception to 
this general rule would be polyps with a definite 
pedicle in which the invasive cancer is localized 
to the head of the polyp and does not involve 
the pedicle. These can be adequately treated by 
polypectomy if the excision is wide of the tumor, 
if the tumor is not extremely anaplastic on 
microscopic section, and if the alternative is 
sacrifice of the anal sphincter. In this type of 
case, the risk of operation is greater than the 
chance of metastasis. As we have already stated, 
in our experience metastasis to the regional 
nodes has not occurred from such localized 
tumors. 

Sessile papillary adenomas may be removed 
from below or by the posterior proctotomy ap- 
proach with an adequate margin both at the 
periphery and deep to the tumor if it is tech- 
nically feasible, if no gross malignant change can 
be detected, and if multiple biopsies have shown 
no evidence of invasive cancer. If invasive cancer 
is found, another operation, this time an ab- 
dominoperineal resection, will be necessary. 
Tumors in which the presence of invasive cancer 
is in doubt, those which are very large or annular, 
or those with many satellite vegetations should 
have the benefit of resection. 

A preliminary review of the long term histories 
of patients with multiple polyps, many of whom 
had a coexisting cancer of the colon or rectum, 
would not seem to justify the use of total or 
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subtotal colectomy, as recommended by Lillehei 
and Wangensteen (13) and others (15, 21) except 
perhaps in a few selected cases. At the present 
time it is thought that the added mortality and 
morbidity of these procedures would outweigh 
the advantages obtained. A more detailed study 
of these cases is being carried out. 


SUMMARY AND CONCLUSIONS 


1. An analysis of 1,856 adenomatous polyps 
and papillary adenomas of the colon and rectum 
occurring in 1,335 patients admitted to the 
Presbyterian Hospital, New York, from 1928 to 
1955, inclusive, has been presented. The series 
included 1,593 adenomatous polyps (86 per 
cent), 47 adenomatous polyps with secondary 
cancer (2 per cent), 147 papillary adenomas (8 
per cent), and 69 papillary adenomas with 
secondary cancer (4 per cent). Only invaded 
lesions were accepted as proved cancers. 

2. The incidence of invasive cancer was 2.9 
per cent among the adenomatous polyps and 
31.9 per cent among the papillary adenomas. 

3. Cancers arising in adenomatous polyps, 
representing early cancers, proved to be well 
differentiated more often than cancers arising in 
papillary adenomas and cancers of the colon and 
rectum in general. 

4. Bleeding was the most frequent symptom 
in both adenomatous polyps and papidary 
adenomas. In papillary adenomas a_ profuse 
watery mucoid discharge was the next most 
frequent symptom. 

5. Lesions 1 centimeter or more in diameter 
were successfully demonstrated by roentgenog- 
raphy with a barium enema in 76.7 per cent of 
the cases, in 84.8 per cent when the lesions were 
more than 14 centimeters from the anal margin, 
and in 57.8 per cent when they were less than 14 
centimeters from the anal margin. 

6. The age (50.2 years) of patients at the peak 
incidence of adenomatous polyps (50.2 years), 
which is based on normal adults of all ages by 
Miller, Day, and L’Esperance, is from 7 to 8 
years lower than that of patients with carcinoma 
(57.6 years). 

7. A definite relationship was found between 
the size of adenomatous polyps and the in- 
cidence of secondary invasive cancer. This 
incidence increased at least tenfold from less than 
1 per cent in polyps less than 1 centimeter in 
diameter to at least 9 per cent in those 1.5 
centimeters in diameter and more. 


8. The age differential between patients at 
the peak incidence of adenornatous polyps and 
of cancer, and the relationship between the size 
of the polyp and the incidence of malignancy as 
outlined in conclusions 6 and 7 constitute further 
evidence that adenomatous polyps are pre- 
cancerous. 

9. Focal changes in the mucosa described as 
atypism, carcinoma in situ, or intramucosal 
carcinoma are rarely seen except in adenoma- 
tous polyps and papillary adenomas. 

10. In the review of all small, apparently de 
novo cancers seen at this hospital since 1928 none 
were found to be less than 5 millimeters in 
diameter. This diameter is considerably larger 
than that of the smallest invasive foci of cancer 
found in adenomatous polyps. This discrepancy 
suggests that the former are not really de novo 
cancers but cancers in which the polyp origin has 
been obliterated by the cancer itself. 

11. The observations that atypism, carcinoma 
in situ, or intramucosal carcinoma is rarely seen 
except in adenomatous polyps and papillary 
adenomas and that invasive foci less than 5 
millimeters in diameter are rarely seen except in 
these lesions, as outlined in conclusions 9 and 10, 
constitute evidence to support the belief that the 
vast majority of cancers arise in adenomatous 
polyps and papillary adenomas. 

12. The incidence of regional node metastasis 
in cleared specimens of early cancers arising in 
adenomatous polyps, papillary adenomas, and in 
apparently de novo cancers with invasion limited 
to the submucosa was 11, 23, and 12 per cent, 
respectively. The number of cases in each cate- 
gory was small, however. 

13. Metastasis to the regional nodes was not 
found in pedunculated adenomatous polyps, 
pedunculated papillary adenomas with invasive 
cancer, or in pedunculated apparently de novo 
carcinomas unless the cancer cells had reached 
almost to the base of the pedicle. 

14. In the colon, colotomy with polypectomy 
has a very definite place in the treatment of 
benign pedunculated, adenomatous lesions be- 
cause of its low operative mortality and mor- 
bidity. Sessile lesions and those showing gross or 
microscopic evidence of invasive cancer should 
be resected. 

15. In the rectum the results from local ex- 
cision of adenomatous polyps and selected benign 
papillary adenomas appear to have justified its 
use. If secondary invasive cancer is found in 
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sessile adenomatous polyps or in papillary 
adenomas, radical resection is indicated. If in- 
vasive cancer is found in a polyp with a definite 
pedicle and is limited to the head of the polyp, 
local removal wide of the tumor may be done in- 
stead of radical resection since as is generally 
the case, the danger of metastasis appears to be 
less then the risk of operation. 
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Dacryocystorhinostomy with Polyethylene Tubing; a 
Simplified Technique. G. Bonaccotto. 7. Internat. 
Coll. Surgeons, 1957, 28: 789. 


WELL PERFORMED LOCAL ANESTHESIA is adequate for 
dacryocystorhinostomy. After the skin incision, the 
medial canthal ligament is exposed and severed from 
its attachment. The periosteum is then separated with 
a periosteal elevator and the posterior wall of the 
lacrimal sac becomes exposed. An Iliff-Strycker elec- 
tric trephine is then applied while the sac is protected 
by Bonaccolto’s concave metal guard. The trephine 
removes a disc of bone in one piece, which eliminates 
splinters, and should not damage the underlying 
mucosa. Incisions are made through the posterior wall 
of the sac and the exposed nasal mucosa. A polyethy- 
lene tube of small caliber (outer diameter, 0.61 mm.) 
is passed through the canaliculus and the end is in- 
serted through a small opening in the sealed end of a 
larger polyethylene tube (outer diameter, 5.95 mm.), 
pushed out, and knotted. The open end of the larger 
tubing passes into the nasal cavity and emerges from 
the nose. The small tubing is then pulled taut. This 
process renders unnecessary the suturing of the mu- 
cosal lips. The medial canthal ligament is sutured 
back in place and the skin incision is closed. The 
small tubing is anchored to the forehead with adhesive 
tape. A pressure bandage is kept in place for 5 to 7 
days; the tubing remains for 15 to 20 days. This 
operation has the advantage of combining fine tubing, 
which does not traumatize the canaliculus, with lar- 
ger tubing, which insures a permanent large aperture, 
impedes bony closure, and facilitates mucosal union. 
— James E. Lebensohn, M.D. 


Ophthalmologic Hydrostatic Pressure Syndrome. 
Donatp J. Lyte, Joun P. Stapp, and RicHarp R, 
Burron. Am. 7. Ophth., 1957, 44: 652. 


Two EXPERIMENTAL and 3 accidental incidents of 
extreme deceleration, subjecting individuals to as 
much as 40 G of force at 500 to 600 G per second rate 
of onset in small fractions of a second, are tabulated. 
The syndrome caused by abrupt decelerative forces 
results in cerebral concussion, retrograde amnesia, 
circulatory shock, temporary visual loss, retinal 
hemorrhages, subconjunctival hemorrhages, ecchy- 
mosis of the eyelids, and periocular edema. | 
Analysis of these five incidents indicates that a 
human subject who is seated facing forward and ex- 
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posed to deceleration perpendicular to the long axis 
of the body can sustain a rate of onset of 1,500 G 
per second or less, a peak magnitude of 50 G, and 
total duration of forces higher than 25 G but less 
than 50 G of not more than one second. Under these 
conditions visual and cerebral recovery seems to be 
possible over a period of about a week, but some 
minute scotomas may persist for a few months. 
—Arthur H. Keeney, M.D. 


The Physiologic Control of Corneal Hydration; the 
First Jonas S. Friedenwald Memorial Lecture. 
Joun E. Harris. Am. 7. Ophth., 1957, Part II, 44: 262. 


ON THE BASIS OF STUDIES in over 1,000 eyes, the author 
narrates the information which was obtained under 
his direction at the University of Oregon. The author’s 
extensive background in the study of electrolyte and 
water balance across the erthyrocyte cell membrane 
has been admirably translated to the corneal hydra- 
tion problem, and many similarities do exist. The 
temperature reversal technique with a resulting shift 
in cations has been used. 

Shifts in cations induced by cold apparently result 
from decreased metabolic activity, thereby reducing 
active transport. Corneal cation values generally 
resemble those of plasma and extracellular fluid, 
except for the high potassium level which reflects 
the cellular content. The temperature reversal tech- 
nique has shown that metabolism of the cornea plays 
a significant role in the maintenance of dehydration. 
Moist chamber rather than immersion studies were 
used. The magnitude of temperature reversible 
changes is great and active excretion of fluid from the 
cornea can be measured. The cornea is normally 
hyperosmotic to the aqueous. Epithelium, although 
supplying the bulk of energy to the cornea, has little 
effect on the excretory mechanisms. The endothelium 
not only acts as a barrier, but appears to be the struc- 
ture across which active dehydration occurs. One 
leak or injury to the endothelial dam, however, will 
not outstrip the effectiveness of the “‘pump”. Oxygen 
supply from the normal aqueous is adequate to 
maintain effective “‘pumping”’, but when it is severely 
depleted, the mechanism is handicapped. Metabolic 
poisons (mercurial diuretics) inhibit the “pump”. 
Increasing carbon dioxide inhibits the pump, but 
carbonic anhydrase inhibitors have little effect. Water 
appears to be the particular corneal constituent 
which is excreted, and the available energy is ade- 
quate. — Arthur H. Keeney, M.D. 
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Further Studies on the Use of Digital Pressure in 
Cataract Surgery. Ratpu E. Kirscu. Arch. Ophth., 
Chic., 1957, 58: 641. 

FOLLOWING THE sUGGESTIONS of Atkinson and 
Chandler, the author has furthered his studies, 
which he began in 1954, on digital pressure mechan- 
isms in the production of preoperative hypotonia. 
No statistics are presented on vitreous loss during 
operation, but the objective of digitally induced 
hypotonia is to minimize vitreous extrusion at in- 
traocular surgery. Sixty eyes were studied tonomet- 
rically at intervals of 1 or 2.5 minutes for periods of 
digital pressure up to 10 minutes. The results are 
tabulated and plotted. 

All eyes received retrobulbar injections of 2 per 
cent lidocaine with epinephrine and _ unspecified 
amounts of hyaluronidase. The depth of hypotonia 
was measured on the eye which was operated upon 
and the untreated fellow eye, whereas the duration of 
hypotonia was, of course, measured only on the un- 
treated fellow eyes. The greatest declines in intra- 
ocular pressure (3 to 10 mm. Hg, average 7 to 8 
mm.) occurred in the first minute of pressure, but 
significant reduction progressed for 5 minutes, to 
an average drop of 10 mm. Beyond 5 minutes there 
was a further but very gradual reduction of a few 
millimeters more. The measurement of preoperative 
digital pressure is clearly recommended as a safe- 
guard, and the optimal length of application is de- 
fined as 5 minutes. — Arthur H. Keeney, M.D. 


EAR 


Carcinoma of the External Ear; Analysis of 100 Con- 
secutive Cases, HERBERT Conway and Jutius A. 
HowELt. Plastic & Reconstr. Surg., 1957, 20: 45. 


THE AUTHORS briefly review the appropriate literature 
and analyze the results of 100 consecutive cases of 
malignant neoplasm of the external ear which were 
seen between the years 1946 and 1956. There were 
42 cases of squamous cell carcinoma and 51 of basal 
cell carcinoma, 6 melanomas, and 1 angiosarcoma. 
The duration of symptoms varied between 3 weeks 
and 18 years, the most common ones being crusting 
and bleeding. 

It is emphasized that, to permit accurate judgments 
of the degree of infiltration and malignancy, biopsies 
should be generous and include a margin of normal 
skin and normal subadjacent tissue. Surgery is 
claimed to be the treatment of choice for this condi- 
tion. In small basal cell carcinomas and small 
squamous cell carcinomas of low malignancy partial 
excision of the ear may be adequate, the defect 
being repaired by simple closure using one of the 
plastic techniques described by the authors. Larger 
or more malignant tumors must be treated by total 
or subtotal removal of the pinna and adjacent tis- 
sues, the extent of the latter being decided by the 
position of the lesion. The defect following total 
removal of an ear is remedied by skin graft and 
prosthesis. Radical neck dissection is necessary when 
palpable cervical glands are present. 

Of the patients with basal cell carcinomas on whom 
follow-up information was obtained, 83 per cent are 
alive and well without evidence of disease 1 to 9 


years following surgical excision, an average of 3.2 
years. Seventy-seven per cent of the squamous cell 
carcinomas of the ear are alive without evidence of 
the disease 1 to 10 years after operations, an average 
of 4.2 years. — John R. Lindsay, M.D. 


Indications for Mobilization of Stapes. RicHaRD J, 
Bettucci. N. York State J. M., 1957, 57: 3151. 


In view oF the undisturbed physiology of the aural 
mechanism and the few undesirable effects which re- 
sult from the operation for the mobilization of the 
stapes, the author advises that this procedure be done 
in all ideal cases of clinical otosclerosis as the primary 
procedure in the program of rehabilitation. 

The operation is particularly indicated in cases of 
clinical otosclerosis with weakened cochlear function. 
The 20 to 25 decibel advantage provided by the intact 
drum and ossicular chain bring into the sphere of 
acceptability those patients who are otherwise un- 
suitable for surgery. Inasmuch as it is possible 
theoretically to close the gap between the preopera- 
tive bone and air conduction finding, it is possible to 
accept patients with a fair amount of cochlear de- 
generation and still bring the hearing up to the 
serviceable level. A patient with weakened cochlear 
function, as represented by an average loss of 20 
decibels for bone conduction, cannot be accepted for 
the fenestration operation since an additional 20 to 25 
decibels are lost when the ossicular chain is inter- 
rupted. The patient in whom the crura of the stapes 
are fractured is considered a more suitable candidate 
for the mobilization procedure. 

The author believes successful mobilization of the 
stapes can occur regardless of age and duration of 
deafness. Statistically the advantage lies with those of 
younger age and a shorter history of deafness. 

He further believes the stapes mobilization opera- 
tion is ideally suited for cases of unilateral otosclerosis. 
It can be used in many cases in which some general 
physical disability contraindicates a major surgical 
procedure such as the fenestration operation. 

— John F. Ballenger, M.D. 


MOUTH 


Carcinomatous Transformation of Mixed Tumors of 
the Parotid Gland. Oriver H. Beaurs, Lewis B. 
Wootner, JoHN W. Kirkuin, and Kennetu D. 
Devine. Arch. Surg., 1957, 75: 605. 


TWENTY-NINE CASES in which mixed tumors had 
undergone carcinomatous transformation were stud- 
ied. These cases were found by re-examining 178 
parotid tumors which were removed at the Mayo 
Clinic from 1907 through 1955 and were diagnosed 
as adenocarcinoma, undifferentiated carcinoma, or 
squamous cell epithelioma. The histopathologic find- 
ings are presented and the clinical findings discussed. 

The average age of patients with mixed tumors 
which have undergone malignant change was ap- 
proximately 10 years more than that of patients with 
benign mixed tumors. Patients with malignant mixed 
tumors almost uniformly gave a typical history of 
tumor of long duration without significant change 
in size until 3 to 6 months before they sought at- 
tention; during these 3 to 6 months, however, the 
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tumor grew rapidly, and pain and paralysis of the 
facial nerve often developed. 

The fact that carcinomatous transformation of 
mixed tumors does occur lends support to the ad- 
visability of early and adequate surgical removal of 
all parotid tumors. —John R. Lindsay, M.D. 


NECK 


Some Clinical Aspects of Radioactive Iodine"! Treat- 
ment of Cancer of the Thyroid (Einige klinische 
Gesichtspunkte zur Behandlung der Schilddruesen- 
krebses mit radioaktivem Jod"!), H. W. Knippinc and 
H. Kurzm. Muench. med. Wschr., 1957, 99: 1300. 


THE AUTHORS urge further discussion and publication 
of results of treatment of iodine-storing cancer of the 
thyroid with isotope iodine™!, one of the most striking 
results of which is the simultaneous response of iodine- 
storing metastases. It is suggested that similarly 
favorable storing coefficients may be obtained in 
other types of cancer with radioactive elements, 
respectively labeled chemical compounds. 

Since the incidence of iodine-storing cancers of the 
thyroid is extremely low (10 to 15 per cent), the 
classical methods and combined therapy (operation 
plus teleradium) or high voltage therapy should not 
be neglected. It is also stressed that the amount of ra- 
diation in diagnostic isotopes can be kept far below 
the dose required for special x-ray examination. 
Ionized irradiation should be avoided in children 
and young patients. Iodine! diagnosis and _ basal 
metabolism determination supplement each other. 
Isotope angiography with gamma-retina is recom- 
mended for the diagnosis of bronchial carcinoma as 
it would reduce the risk and unpleasant effects of 
angiocardiography. Following iodine™! therapy of 
thyroid carcinoma, growth of the tumor was retarded 
and the general symptoms improved. Pressure pain, 
oppression in the throat and chest, and metastases 
definitely retrogressed in cases in which previous 
treatments had proved futile. Later developing 
glandular metastases retrogressed under renewed 
treatment with iodine™!, 

Since the time when adequate amounts of iodine"! 
became available for cancer treatment, the authors 
have treated 34 cases, only a few of which are men- 
tioned in the present report to stimulate interest in 
this new treatment. It has been demonstrated that 
it is possible with this treatment to attain a therapeu- 
tically useful increase of active isotopes in the tumor. 
The storage of phosphorus® in many tumors is not 
therapeutically adequate. 

Inadequate storage of iodine in metastases could be 
corrected in some instances by the administration of 
thiouracil for at least 8 weeks after removal of the 
thyroid, including the primary tumor. Retrogression 
of sudden regrowth of a nodule in the thyroid after a 
quiescent period of 20 years was obtained after 2 to 3 
months following iodine! therapy. Later, thyroxin 
was administered to relieve vague symptoms due to 
an impaired basal metabolism. In another instance a 
tumor developing on the right side of the neck follow- 
ing the removal of a malignant adenoma of the right 
thyroid lobe showed adequate iodine storage for 
iodine! therapy. Following 150 me. of iodine™!, the 
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tumor diminished in size and the general condition 
of the patient showed marked improvement. Another 
patient presented a cervical nodule that had remained 
stationary for many years but had begun to grow 
larger in the past 2 years. The patient was admitted 
in a cachectic condition and roentgen examination 
revealed metastases to the lungs. Her general condi- 
tion improved markedly following iodine"™! treatment 
and later cervical metastases also responded, while 
the pulmonary metastases did not increase in size. 

Symptoms of radiation sickness following the first 
few days of treatment preclude its use in very weak pa- 
tients. With larger doses there may be a possibility of 
edema of the epiglottis. However, such complications 
can be controlled if recognized promptly and properly 
treated with the eventual application of divided doses. 
No serious complications involving the esophagus or 
efferent urinary tract were observed. A drop in the 
blood cells during the first few days was not of alarm- 
ing character, and no parathyroid deficiencies were 
observed. Metabolic adjustment with dry thyroid sub- 
stance (incretan) under repeated control yielded good 
results. Concerning dosage, the Blomfield formula was 
utilized. However, inaccuracies in estimating the 
weight of carcinoma tissue and the varying radio- 
sensitivity of the cancer cells are obstacles to any 
mathematical estimation of the proper dosage. Good 
iodine storage capacity of the malignant tissue and 
minimal body irradiation are essential to successful re- 
sults. In multiple metastases 30 per cent of the test dose 
should be excreted in the urine if treatment is to be 
successful. Also blood iodine must be determined 
daily, and a level of 1 mc. of iodine per liter of blood 
should not be greatly exceeded. For malignant tumors 
of the thyroid which do not store iodine, teleradium 
therapy is recommended, with administration of a 
dose of 6,000 roentgens in 4 to 5 weeks. According to 
the size of the tumor 3 to 8 fields are selected. 

This method permits the application of an approx- 
imately 50 per cent larger dose to the lesion than 
x-ray therapy, and there is less x-ray dermatitis in 
spite of the larger dose. Also the reaction of the 
trachea and esophagus is less marked. The risk of 
necrosis of the tracheal cartilage is less. Treatment of 
malignant tumors with iodine! will demand special 
training of the personnel. There is danger of penetra- 
tion of the radioactive isotope into the body via the 
respiratory tract, mouth, or skin. Patients must be 
kept in individual rooms with specially prepared walls 
and proper facilities for the disposal of radioactive 
excrements. —Eadith Schanche Moore 


When Should Juvenile Goiter be Surgically Treated? 
(Wann soll der Jugendkropf operiert werden?). H. 
STEINER. Wien. med. Wschr., 1957, 107: 738. 


SINCE GOITER PREVENTION by iodization of salt has 
proved a failure, special attention to treatment is 
obligatory. Problems have arisen as to the adequacy 
of iodine therapy over a given period and as to the 
validity of the claim that surgery for goiter is con- 
traindicated in young people. Iodine medication has 
improved results of conservative treatment in these 
cases. However, during the period from 1945 to 1948, 
it was found that in 75 per cent of the juvenile goiters 
(in patients up to 20 years of age) the histologic findings 
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no longer indicated that favorable results of iodine 
medication could be expected. In determining whether 
conservative or surgical treatment is indicated, it is 
stressed that involvement of the cervical organs cannot 
be determined by palpation alone, but will require 
x-ray examination with anteroposterior and lateral 
exposures. Frequent constriction of the trachea leading 
to cardiac injury renders clinical examination of the 
heart and circulation imperative. Also, the social and 
homelife of the patient and the possibility of constant 
medical supervision have to be considered. Four 
questions requiring clarification include: (1) Is the 
goiter of the diffuse parenchymatous type or already 
adenomatous? (2) Is any definite constriction or dis- 
placement of the esophagus present? (3) Are patho- 
logic changes in the heart or circulation demonstrable? 
and (4) What are the social and vocational conditions 
of the patient? 

Concerning the indications for iodine treatment or 
surgery, it is concluded that (1) internal iodine 
therapy is indicated for euthyroid diffuse juvenile 
goiter, with or without minor tracheal constriction; 
(2) operation is indicated for adenomatous juvenile 
goiter with tracheal constriction and in treatment- 
resisting diffuse goiters with tracheal constriction; (3) 
unless regular medical supervision is possible, soft 
diffuse goiters with considerable tracheal constriction 
that might otherwise respond to iodine treatment 
should be treated surgically; and (4) surgery is recom- 
mended in the rare thyrotoxic type of juvenile goiter, 
although some cases may respond to treatment with 
propylthiouracil or diiodothyrosin. 

Among a series of 586 juvenile goiters only one 
patient died. Complications such as tetany, recurrence, 
and complicated wound healing are as common as in 
goiter of other age periods. Intratracheal narcosis has 
facilitated surgery. Ligation of the inferior thyroid 
artery is recommended for the prevention of recur- 
rence and serious hemorrhage. Conservative treatment 
consists in the administration, 3 times weekly, of 
0.5 mgm. of iodine in solution or tablet form, follow- 
ing careful examination of the patient. Control exami- 
nations must be made every 2 months. Persistent 
treatment following signs of intolerance may lead to 
thyrotoxicosis or iodine Basedow disease. Treatment 
should be continued only when there are definite 


signs of reduction in the size of the goiter after a few 
months. Recurrence is noted in 17 to 50 per cent of 
the cases, and in 30 per cent of a series of 232 cases 
treated by the present author, and is almost certain to 
take place if the patient continues in the same social 
and working conditions. Recurrence may be prevented 
up to 30 years of age or for life by the administration 
of 1 mgm. of iodine weekly. Most of the 70 recur- 
rences retrogressed following the administration of 
iodostrumite (2 tablets weekly), and only 3 patients 
required operation. Female patients must be warned 
that pregnancy and lactation increase the liability to 
recurrence and the dose of iodine during such periods 
should be increased to 1.5 to 2 mgm. of iodine weekly, 
All adenomatous and some diffuse juvenile goiters 
failing to respond to conservative treatment will re- 
quire surgery and proper after treatment. It is of 
utmost importance to impress the patient with the 
necessity of faithful ingestion of iodine tablets. 
Malignant degeneration of juvenile goiter was 
observed in only 3 of 179 cases in the period from 
1945 to 1954. The calculated incidence in persons 
under 40 years of age is 12 per cent. In young people 
the tumor is usually relatively benign papillary carci- 
noma. Of 21 such patients (1945-54) only 3 died, one 
being inoperable because of pulmonary metastases, 
one dying 3 years after operation from uterine cancer, 
and the last dying 16 years after a primarily impossible 
radical operation. The diagnosis is not usually estab- 
lished until 2.5 years after onset. The prognosis is 
relatively favorable, metastasis developing first in the 
cervical glands. In the presence of a cervical glandular 
nodule, no roentgen treatment or treatment for 
tuberculosis should be instituted before biopsy has 
indicated its true nature. Surgical removal of the 
cervical glands involved and subsequent roentgen 
therapy are recommended. The advisability of more 
radical exenteration of the lateral cervical triangle, in- 
cluding the blood vessels and muscles, is debated. 
Surgery cannot be regarded as the ideal treatment for 
juvenile goiter, but because of unsuccessful prophy- 
laxis and relatively early appearance of adenoma, 
marked constriction of the soft juvenile trachea, fre- 
quent failure of conservative treatment, and the pos- 
sibility of malignant degeneration, surgery is often 
obligatory. — Edith Schanche Moore 





SU) 


BRAI 
Impai 
Ne 
195 


THE 
behav 
have 
pariet 
encou 
tempc 
may | 
unilat 
respol 
1953. 
P. sy 
memo 
intelli 
intact. 
tion of 
lobe h 
of the 
autom 
not on 
by an 
condu 
The 
transie 
have 
reason 
are di 
damag 
ferent 
forms 
author 
pairme 
otherw 
ofa ter 


Epide: 
dern 
H. 4 
1957 


Four § 
bones ; 
reprod 
mens ( 

The 
smooth 
border 
2 years 
was no 
roentg 
oma 
centim: 

At o 
of typic 
semiso] 
and ch 
adhere 


le 


for 
Ly 





SURGERY OF THE NERVOUS SYSTEM 


BRAIN AND ITS COVERINGS; CRANIAL NERVES 


Impairment of Memory as a Symptom of a Focal 
Neurological Lesion. A. Eart WALKER. South. M. 7., 
1957, 50: 1272. 


THE AUTHOR has noted that while alterations in 
behavior of higher mental functions and personality 
have been observed following frontal, occipital, and 
parietal ablations, striking memory deficits have been 
encountered only in cortical lesions involving the 
temporal lobe. Bilateral medial temporal lesions 
may produce gross memory impairment and, rarely, 
unilateral temporal lobectomy has been considered 
responsible for amnesia as reported by Penfield in 
1953. 

Psychological examination has shown that the 
memory loss was quite selective because the general 
intelligence, old skills, and remote memory remained 
intact. The induction of memory by electrical stimula- 
tion of the superior and lateral surfaces of the temporal 
lobe has been reported by Penfield while stimulation 
of the medial temporal surfaces, which may produce 
automations and bizarre behavior, is accompanied 
not only by amnesia of the ictal phenomena but also 
by an ante and retrograde period of overtly normal 
conduct. 

The author cites a series of cases in which both 
transient and permanent disturbances in memory 
have occurred following temporal ablation. The 
reasons for the relative rarity of this complication 
are discussed. It would appear that local cortical 
damage rather than interruption of afferent or ef- 
ferent tracts from the medial temporal structures 
forms the anatomical basis of this condition. The 
author believes that the isolated complaint of im- 
pairment of immediate memory in the presence of 
otherwise intact mental function is very suggestive 
ofa temporal lobe lesion. —NVicholas Wetzel, M.D. 


Epidermoid Tumors of the Cranial Bones (Die Epi- 
dermoide der Schaedelknochen. O. KiernsassER and 
H. Avsrecut. Langenbecks Arch. u. Deut. <schr. Chir., 
1957, 285: 498. 


FouR PATIENTS with epidermoid tumors of the cranial 
bones are reported. Roentgenographic and histologic 
reproductions and photographs of the removed speci- 
mens (10 figures) are included. 

The first patient was a 21 year old woman with a 
smooth, plum-sized, hard mass at the left frontolateral 
border of the hair which had been present for about 
2years. It was occasionally painful. ‘The covering skin 
was normal in appearance and freely movable. The 
toentgenogram disclosed a sclerotically bordered, 
sharply defined defect with dimensions of 2 by 3 
centimeters. 

At operation the thin capsule ruptured with egress 
of typical epidermoid contents, that is, an unguentous, 
semisolid fluid containing desquamated epithelial cells 
and cholesterin crystals. The mass, which was not 
adherent to the dura mater, was removed, together 





Fic. 1 (Kleinsasser, Albrecht). Approximate distribu- 
tion of 92 instances of epidermoid cyst. There is an 
evident preference for the left supraorbital region, the 
area of the previous sphenoid fontanelle, and the central 
portions of the parietal bone and the squama occipitalis. 
The squama occipitalis is but rarely involved primarily. 


with the margins of the bone defect, and the opening 
in the skull was replaced by a plastic plate. 

The second patient was a 16 year old girl with a 
swelling on the right side of the head which had been 
present for 5 years. It was not painful but had been 
slowly getting larger. High on the right parietal bone 
there was a fluctuating but nonpulsating mass the 
size of a hen’s egg. On the right edge of the bone 
defect an osseous protrusion of spurlike character was 
palpated. The posterior border was smooth, the upper 
and lower edges were rough. The epidermoid mass, 
which was the size of a child’s fist, was removed, 
with the osseous edges of the defect; the epidermoid 
mass was supplied by a branch of the middle men- 
ingeal artery. There were no adhesions to the dura. 

The third patient was a 28 year old woman whose 
left eye had been bulging at intervals for 5 years. 
During the past 6 months the exophthalmos had in- 
creased markedly in size. For 2 years she had had 
headaches of increasing severity, predominantly in the 
left temporal region, with frequent attacks of dizziness 
and nausea. During the past 6 months there slowly 
developed a swelling in the region of the left zygomatic 
bone. The roentgenogram disclosed an epidermoid 
cyst with bone defect in the region of the lateral por- 
tion of the ala major of the sphenoid bone, protruding 
over the roof of the orbital cavity. The polycylic defect 
showed sclerosed borders in places. The findings were 
typical of an epidermoid or of a dermoid cyst. 
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At operation the glistening white capsule of the 
epidermoid which had penetrated the lateral orbital 
wall and invaded the area of attachment of the 
zygomatic bone was encountered, beneath the tem- 
poral muscle. The mass, together with the osseous 
edges of the defect, was removed. 

The fourth patient was a prematurely born (27 
weeks) girl child who had had a swelling over the 
large fontanelle since she was 6 months old. The mass 
was not attached to the skin. The osseous defect 
exhibited slightly raised borders. A smooth-walled, 
deep indentation of about 4 cm. in diameter, extend- 
ing down into the parietal bones in the area of the 
mass (paraosseal epidermoid) was seen in the roent- 
genogram. Here again the edges of the defect were 
sclerosed and elevated. 

At operation a fluctuating, tensely stretched capsule 
of a whitish color was encountered. The mass was 
within the periosteum, beneath the galea and it was 
easily removed. The floor of the smooth depression 
showed below it the bluish shimmer of the sinus 
sagittalis. 

The statistical material collected by the authors 
(95 eases) shows that the facial bones of the cranium 
are exclusively involved by this lesion (Fig. 1). 

In the matter of pathogenesis the authors accept the 
classic theory of displaced residua of embryonic 
epithelial cells as the point of origin of this lesion. 
They designate this cystlike development as an epi- 
dermoid and they insist that if it be called a choles- 
teatoma (primary, true, or genuine cholesteatoma), a 
distinction must be made between it and the classic 
Bezold-Habermann involvement of the middle ear 
(pseudo- or secondary cholesteatoma); for this later 
development they suggest the term “cholesteatosis’’. 

— John W. Brennan, M.D. 


Large Hourglass Neurinoma of the Left Trigeminal 
Nerve of the Middle and Posterior Fossa; Opera- 
tive Recovery (Volumineux neurinome du trijumeau 
gauche en sablier occupant les fosses moyenne et 
postérieure; guérison opératoire). J. BonNaL and J. 
PELLEGRIN. Neurochirurgie, Par., 1957, 3:112. 


TRUE NEURINOMAS OF THE TRIGEMINAL NERVE are 
rare; there are only 26 authentic cases. Most of them 
have originated posterior to Gasser’s ganglion; this 
explains their hour-glass shape and even those which 
grow in the posterior or middle fossa have a small 
extension into the other fossa. A neurinoma of the 
left trigeminal nerve causes partial anesthesia plus 
abolition of the corneal reflex. Facial neuralgia may 
be absent, but if it is present, it may be due to a 
small neurinoma of the fifth nerve which is relieved 
by a preprotuberantial neurotomy. The motor part 
of the fifth nerve is rarely involved, but when it is 
tumors of Gasser’s ganglion are found. Papilledema 
and right hemiparesis plus right cerebellar symp- 
tomatology are characteristic of neurinomas originat- 
ing posteriorly. The cochlear and vestibular nerve 
are not always affected. The electroencephalogram 
shows slow evolution of the tumor. Irritation of the 
upper cerebral trunk may explain the crisis of grand 
mal. A roentgenogram reveals widening of the 
foramen ovale and foramen rotundum, erosion of 
the superior border of the petrous bone, and widening 


of the sphenoid fissure. The outlines of the eroded 
bones are regular which distinguishes them from a 
malignant tumor. Angiography is of little diagnostic 
value. On the contrary the pneumoencephalogram 
may show the double localization of the tumor and 
so indicate a temporal approach. The temporal ap. 
proach and severance of the tentorium cerebellj 
afford the best exposure of the posterior fossa and 
allow the excision of both extensions of the tumor. On 
the other hand, the cerebellar and occipitocerebellar 
approach with severance of the lateral sinus and 
tentorium cerebelli makes the excision more difficult 
and it is difficult to excise the temporal and posterior 
part of the tumor. Obviously each case is different 
and depends where the tumor is mostly exteriorized 
(Jefferson). Postoperatively some patients may havea 
neuroparalytic keratitis, which is very rare, or may 
show episodes of meningeal irritation due to the 
large coagulated area of the Meckel’s cavity. Ana- 
tomopathological examination of one of the tumors 
showed a benign neurinoma with xanthomatous 
transformation. — Maurice Bakaleinik, M.D. 


Spontaneous Return of Function Following Surgical 
Section or Excision of the Seventh Cranial Nerve in 
the Surgery of Parotid Tumors. Hayes Martin and 
James T. Hetsper. Ann. Surg., 1957, 146: 715. 


In A GRouP oF 150 consecutive operations for ma- 
lignant tumors of the parotid gland on the Head and 
Neck Service of the Memorial Hospital in New York 
during the period from 1949 to 1953, it was necessary, 
in 40 patients, deliberately to section the seventh 
cranial nerve and excise a segment varying from 2.5 
to 5 cm. from the main trunk and its peripherally ex- 
tending branches. Of these 40 patients, 28 lived long 
enough to make their subsequent records statistically 
significant for the data of this report. 

In no case did the authors attempt to repair the 
nerve by one of the three usual methods: (1) single or 
branched, fresh or degenerated, autografts anasto- 
mosed to bridge the gap; (2) nerve grafts anastomosed 
to the proximal stump of the facial nerve, with the 
branched distal ends laid loosely in tunnels in the facial 
musculature; (3) anastomosis of the distal portion of 
the facial nerve with the central stump of the sectioned 
eleventh nerve. The authors are unconvinced, further- 
more, that any reported success by such methods ac- 
tually tells the whole story, or that the results as ob- 
served were valid and actually due to such surgical 
repair. Of their 28 patients, 8 showed varying degrees 
of spontaneous recovery, the first signs of return in- 
variably being pointed out by the patient himself. The 
ages of the patients varied from 6.5 to 63 years, and the 
first sign of return of function was seen in varying 
periods from 6 months to 35 months. 

The first sign of return of function is the ability to 
retract the angle of the mouth. The authors believe 
that this may be due to the fact that the buccinator 
muscle, normally supplied by the facial nerve, is per- 
forated by the buccinator branch of the trigeminal 
nerve, and that these trigeminal motor fibers may 
bring about reactivation of that muscle. They describe 
and illustrate at least six plexuses, which they state are 
described by anatomists, that are made up of com- 
munications of terminal branches of the fifth and 
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seventh cranial nerves. These plexuses are distributed 
through the facial musculature. They urge, therefore, 
since spontaneous motor return to the facial muscula- 
ture may progress to a satisfactory functional point 
through innervation by way of the intact trigeminal 
nerve (or whatever the explanation of this spontaneous 
return may be), that the usual forms of neurorrhaphy 
or extensive facial plastic repair are unjustified until at 
least one year has elapsed since operation. 
— John Martin, M.D. 


PERIPHERAL NERVES 


Intrathoracic Neurinoma of the Phrenic Nerve (Neu- 
rinoma endotordcico del nervio frénico). Atitio C. 
Bottini. Bol. Soc. cir. B. Aires, 1957, 41: 495. 


NEUROGENIC INTRATHORACIC TUMORS usually occur at 
the costovertebral angles, except in neurofibromatosis 
or when they are rare isolated neurinomas. These are 
virtually undiagnosable, as such, preoperatively. 
Such a case is presented. The literature is reviewed 
and the scarcity of reports on these tumors is noted. 

A 60 year old white man presented a paramedi- 
astinal globular x-ray shadow on routine chest 
roentgenography, which remained asymptomatic un- 
til 9 years later when he began to have cough and 
fever, but no pain. Repeated roentgenography 
showed definite growth of the mass. On thoracotomy 
the tumor was found to be attached to the pericardium 
in front of the left pulmonary hilum; it displaced and 
adhered to the lung tissue, but did not invade it. The 
phrenic nerve was incorporated into the tumor at its 
lower pole. 

Microscopic examination revealed a neurogenic 
tumor of sympathetic undifferentiated type. 

The postoperative roentgenograms showed re- 
expansion of the lung and paralysis of the left dia- 
phragm. —Juan E. Fonseca, M.D. 


Nerve Repair in Civil Practice; Results of Treatment 
of Median and Ulnar Nerve Lesions. O. R. Nicuot- 
son and H. J. Seppon. Brit. M. 7., 1957, 2: 1065. 


THE AUTHORs confined their study to cases of repair of 
the median and ulnar nerves, excluding the digital 
nerves. Two hundred and seventy-seven cases were 
analyzed in which a total of 305 repairs was carried 
out. Ninety-four per cent of the wounds were those 
which are usually produced by broken glass. The re- 
sults were compared with those of the report on pe- 
ripheral nerve injury which was edited by Zachary. 

Four of the 5 distal repairs of the ulnar nerve led to 
a useful sensory and motor recovery; 2 of 3 reached 
the grade of sensory recovery in which there was no 
over-reaction. The number of ulnar nerve repairs in 
the intermediate and proximal portions of the nerve 
was too small for comparison. As with the ulnar nerve 
so also in injuries of the median nerve a satisfactory 
comparison could be made only of those results of dis- 
tal repair in which it was found that 2 of 3 led to use- 
ful motor recovery, 4 of 5 gave a useful grade of sen- 
sory recovery, 2 of 3 reached the grade of sensory re- 
covery in which over-reaction was absent. 

Factors influencing recovery included age, in which 
it was noted that patients in the 0 to 10 year group 
were in sufficient number to indicate that the results 
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were superior to the adult groups. The level of the 
lesion in the military injuries discussed in the report 
on peripheral nerve injuries could not be compared 
with the present series, but it has been clearly demon- 
strated that the more proximal the lesion, the worse 
the prognosis. Also with respect to the extent of the 
gap which had to be overcome in the civil injuries, 
the military analysis indicated that a gap of over 5 
centimeters is prejudicial to recovery. The extent of 
mobilization of the nerves influences recovery, and it 
is notable that with respect to motor recovery higher 
grades were observed when only local mobilization of 
the nerve was required. The grade of sensory recovery, 
on the other hand, does not appear to be affected by 
the extent of mobilization. The military report indi- 
cated that a delay of over 6 months before suture was 
prejudicial to recovery. The current report on wounds 
in civilians indicates that at least 78 per cent of the in- 
juries were repaired within 6 months, hence the factor 
of delay did not operate strongly. It is noted that, 
although a long delay before repair is undesirable, 
late repair should still be done and good function may 
be obtained in a reasonable proportion of cases. His- 
tologic grading of the resected ends was carried out; 
however, when cases of poor recovery after suture 
were examined, there did not seem to be any histo- 
logic feature to account for the failures. It is notable 
that all the material in the current series fulfills the 
gross criteria of an adequate resection. 

There were 16 primary sutures of the median nerve 
and 22 of the ulnar nerve, and in this small group the 
proportion reaching the higher grades of recovery was 
not significantly greater than in the total results. The 
authors emphasize that there is no reason to modify 
the previously published statement that early second- 
ary suture offers equally good prospects of recovery 
and is best used routinely because of its greater relia- 
bility. When there were associated tendon injuries, 
the most satisfactory results were seen with the fol- 
lowing treatment: the tendons were sutured im- 
mediately and the nerve ends approximated in their 
correct orientation. Digit mobility was maintained 
and galvanic stimulation of the paralyzed muscles 
was utilized. When the tendons were acting well, a 
secondary nerve suture was then done. The detailed 
graphs and charts should be consulted. 

— W. Eugene Stern, M.D. 


SYMPATHETIC NERVES 


Paravertebral Alcohol Block of Lumbar Sympathetic 
Nerves; Evaluation by Sweating Tests in 351 Pa- 
tients. Hersert A. Roepiinc, Grace M. Rots, 
Joun E. Ossorn, RicuHarp M. Suicx, and Cotuuins S. 
MacCarty. 7. Am. M. Ass., 1957, 165: 799. 


THE AUTHORS describe the technique and results of 
paravertebral block of the lumbar sympathetic nerves 
used as a substitute for a surgical lumbar sympathec- 
tomy. Sympathetic block, as shown by the absence of 
sweating, was achieved in 65 per cent of all treated 
patients. Neuralgia occurred in 10 of the 351 patients, 
but responded to physiotherapy. Four cubic centi- 
meters of absolute alcohol were injected at the level of 
the second lumbar vertebra according to a modifica- 
tion of Lundy’s technique. 
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Radiographic control of the position of the cannula 
was employed and the patient was put to sleep with 
pentothal during the injection of the alcohol. Three 
types of response to heat-induced sweating were ob- 
served: that typical of a complete block of the first, 
second and third lumbar ganglia, that of a block of the 
second and third lumbar ganglia, and a completely 
unsatisfactory spotty type of anhidrosis in the above 
regions. —WNicholas Wetzel, M.D. 


MISCELLANEOUS 


Chronic Intolerable Pain; Discussion of its Mecha- 
nism and Report of 8 Cases Treated with Electro- 
shock. Kart O. Von Hacen. 7. Am. M. Ass., 1957, 
165: 773. 


THE AUTHOR discusses the use of electroshock in chron- 
ic pain of indefinite origin. It is his concept that since 
chronic intolerable pain occurs only in a small per- 
centage of patients, the emotional reaction of the in- 
dividual is an important factor. He describes the suc- 
cessful use of electroshock therapy in 8 patients with a 
variety of types of chronic pain. He believes that 
chronic pain causes the development of reverberating 
neuronal circuits and that even though the primary 
cause of pain be relieved, the symptom continues 
through stimuli coming from the periphery, cortex, or 
both. Electroshock may produce its effect by relief of 
the emotional depression or by a reduction of the in- 
fluence of the cortex on the reverberating circuit. The 
author suggests that this form of therapy be tried in 
the patient with chronic intractable pain before sub- 
jecting the patient to lobotomy or abandoning him to 
drug addiction. —Nicholas Wetzel, M.D. 


Neoplasms that Grow from the Bone Forming Ele- 
ments of the Skull; a Survey of 20 Cases. G. F. 
RowsortuaM. Brit. 7. Surg., 1957, 45: 123. 


FOLLOWING AN HISTORICAL SURVEY of the hard and 
soft osteomas and osteochondromas of the skull; the 
author presents 20 cases from the neurosurgical clinic 
at Newcastle-upon-Tyne. A statement is made with 
respect to clinical, radiological, surgical, and histologic 
characteristics. The author identified 6 cases of “ivory” 
osteoma of the vault of the skull. The neoplasms were 
uniformly hard, unattached to soft tissue and without 


skin abnormalities; they were limited almost ex- 
clusively to the outer table of the skull, leaving the 
diploé and the inner table intact without encroach. 
ment upon the intracranial contents. The histology of 
normal skull bone is reviewed as well as that of 
osteomas, and it is concluded that the over-all picture 
of the growth indicates that it arises from the outer 
table of the skull, and that much of the mass is neoplas- 
tic in nature and not the result of periosteal reaction. 
The tumors are benign and the surgical indications for 
removal are cosmetic ones. Block resection or paring 
down the growth to normal contour are adequate 
methods of treatment. 

Four cases of “‘soft”” spongio-osteoma of the skull oc- 
curred over the vault. They were more extensive and 
less well circumscribed than the “ivory” osteomas pre- 
viously noted, extending beyond the boundaries of the 
clinical swelling. These lesions are essentially diploic 
tumors. Both tables of the skull are expanded and 
thinned. The tumors are bloodless, and in all cases the 
inner table is readily separable from the dura. In no 
case have the bony tables been perforated or the soft 
tissue invaded. The histologic appearance is described. 

Five cases of osteoma of the paranasal sinuses were 
reviewed. Complications occurred in three. These 
tumors may be soft or hard and,when removed, tend to 
be pedunculated and fracture across their attachment. 
Cartilage is rarely, if ever, found in paranasal osteo- 
mas. These tumors should be removed when they en- 
croach upon the orbit or are associated with extension 
beyond the confines of the sinus or sinus infection. 

There were 3 cases of osteochondroma of the vault of 
the skull. If these tumors occur in the vault, the ex- 
planation would seem to be that islands of cartilage 
become separated as a result of some minor develop- 
mental anomaly. Block resection is successful in these 
lesions but they will recur if not totally excised. 

The author had 1 patient with a chondroma of the 
skull which, after partial removal, recurred. In the 
skull, as elsewhere in the body, neoplasms that are com- 
posed entirely or largely of cartilage are apt to be ma- 
lignant and will recur if not entirely removed. On the 
other hand, osteomas, whereas they may have bursts 
of growth, are not malignant and may grow for 20 
years before encroaching upon the intracranial cavity. 

—W. Eugene Stern, M.D. 
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SURGERY OF THE THORAX 


CHEST WALL AND BREAST 


Fluoxymesterone in the Treatment of Advanced 
Breast Cancer. B. J. KENNEDY. Cancer, 1957, 10: 813. 


TWENTY-NINE CONSECUTIVE PATIENTS with advanced 
breast cancer were treated with fluoxymesterone 
which is a halogenated androgen (halotestin). All 
patients were postmenopausal and treatment lasted 
from one-half to nine months. The dose of fluoxymes- 
terone was 20 mgm. a day orally. 

This new drug is an oral androgenic-anabolic 
hormone considered to be at least five times as potent 
as methyltestosterone in human beings. Objective im- 
provement was observed in 14 out of 29 patients and 
subjective improvement was observed in 17 out of 29 
patients. Side effects were comparable to other andro- 
genic agents. 

This preliminary investigation reveals that the 
halogenated androgen 9-alpha-fluoro-11-beta-hy- 
droxy-17-alpha-methyltestosterone (halotestin) is an 
effective androgen in the treatment of advanced 
breast cancer. Thus far it appears that the objective 
response of breast cancer is closely allied to the 
androgenic activity of the hormone. 

— Edward F. Lewison, M.D. 


TRACHEA, LUNGS, AND PLEURA 


The Surgical Treatment of Cavitary and Noncavitary 
Tuberculosis in the Noninfectious Patient. JoHN 
W. BELL. Dis. Chest, 1957, 32: 562. 


IT Is THE OPINION Of the author that the excellent re- 
sults of chemotherapy in the current management of 
pulmonary tuberculosis require a critical evaluation 
of the role of surgical treatment. Antituberculous 
drugs continue to reverse the infectious state of in- 
creasingly greater numbers of patients so that the goal 
of today’s treatment is more often prevention of future 
relapse than the immediate control of active tubercu- 
losis. To advocate a policy of surgical prophylaxis for 
the noninfectious patient with a closed or open lesion, 
it must first be apparent that the incidence of clinical 
relapse is greater in a carefully studied series of medi- 
cal patients than in a parallel surgical group. Medical 
and surgical results in patients presenting either closed 
or open lesions following 6 to 8 months of chemo- 
therapy form the basis of this report. Indications for 
resections were drawn largely on an empirical basis 
in an effort to improve an already favorable outlook. 
_ The author lists the following indications for resec- 
tion: 

1. All suspected tuberculomas are removed for 
reasons of both diagnosis and treatment and removal 
is also indicated when instability or unfavorable 
change in the lesion occurs. 

2. Pulmonary “‘coin” lesions are resected because 
of their indeterminate nature and the ever present 
possibility of malignancy. 

3. Dense lesions which measure 3 centimeters or 
more in diameter, especially if they are discrete and 


require removal of a minimal amount of surrounding 
lung tissue. 

4. Resection is advised in patients who exhibit re- 
sistant organisms to one or more drugs before sputum 
conversion and it is also recommended when a patient 
manifests intolerance to at least two of the major 
drugs. 

5. Systemic disease, constitutional factors, or social 
and economic reasons. 

6. A candidate for retreatment with evidence of 
previous x-ray or bacteriological relapse. 

7. Patients with evidence of residual closed tubercu- 
lous lesions in a lobe with concomitant bronchial de- 
formity or emphysematous changes. 

There are no reliable x-ray criteria for determina- 
tion of the anatomic age of closed lesions and there- 
fore the accurate selection of candidates for resection 
is difficult. Healing may not proceed in a uniform 
manner from one patient to another although both 
have similar lesions for similar treatment periods. 
Necrotic residual tissue may behave unpredictably in 
two adjacent lesions of the same lobe. Indications for 
resection are still confined to a small group, perhaps 5 
to 10 per cent, in whom clinical experience suggests 
relapse is possible or in those who after sufficient ob- 
servation have demonstrated instability of the residual 
focus. 

The problem of recommending surgery for the non- 
infectious patient with an open lesion results from 
inability to select the dangerous lesion and any such 
assumption is an estimate based on the predicted 
pathology of the lesion together with clinical evalua- 
tion. Rather than recommend surgical treatment for 
patients with closed or open lesions in whom it may be 
unnecessary, the author suggests two alternative plans 
of treatment: the first is to allow closed or open lesions 
to demonstrate unfavorable change or bacteriological 
relapse before resort to resection, and the second is to 
anticipate relapse in certain situations, such as in the 
case of unequivocal open lesions, the existence of re- 
sistant organisms prior to sputum conversion, and 
roentgenographic or bacteriologic change during treat- 
ment. 

In the author’s series there was a relapse incidence 
of 14 per cent in 136 nonresected patients and a 9 per 
cent incidence in 90 resected patients. In the sputum- 
negative patient with a residual open lesion, a com- 
parison of 118 nonresected patients with 153 resected 
patients, gave a relapse incidence of 43 per cent for 
patients treated surgically. Seventy-six per cent of the 
medical patients are considered inactive in the 
author’s series while 87 per cent of the surgical pa- 
tients are inactive. 

In the open negative group of patients, the indica- 
tions for surgery have included all patients who were 
satisfactory candidates and the policy has been sup- 
ported by the relatively high relapse rate of 43 per 
cent of the nonresected patients with the recovery of 
viable tubercle bacilli in 38 per cent of the resected 
specimens. 
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It is the author’s impression that the problem of 
selection may well resolve itself if pulmonary surgery 
is performed only on those patients whose lesions have 
been shown to be unstable during the period of active 
treatment or during the posttreatment phase. 

— James H. Holman, M.D. 


Pulmonary Cryptococcosis. Sam J. KuykENDALL, F. 
Henry Exuts, Jr., Lyte A. WEED, and F. Epmunp 
DonocuueE. WV. England J. M., 1957, 257: 1009. 


Cryrptococcosis, also known as torulosis and Euro- 
pean blastomycosis, is a subacute or chronic mycotic 
infection caused by Cryptococcus neoformans. 

Cryptococci have been found occurring as sapro- 
phytes in every part of the world, and pathogenic 
strains of the organism have been recovered from the 
nasopharynx, skin, gastrointestinal tract, and vagina 
of human beings, from milk, from peaches, from soil, 
and from various animals. Although evidence exists 
that the skin and mucous membranes may be sites of 
primary inoculation, most authorities agree that the 
respiratory tract is probably the most common portal 
of entry of the organisms in human beings. The 
organisms are thought to be air borne from a reservoir 
in the soil. Transmission of the disease from man to 
man or from animal to man has not been reported. 

The infection may be disseminated hematogenously 
from the portal of entry to involve any part of the 
body. There is a marked predilection for metastatic 
involvement of the brain and meninges, and this is 
almost uniformly fatal. Occasionally, the disease may 
be diagnosed while still limited to the lungs, lymph 
nodes, skin, or eye. Such localized infections are 
amenable to excisional therapy with the hope of cure 
before dissemination to the central nervous system has 
occurred. 

Surgical excision of the pulmonary lesions was first 
suggested in 1937 and the first surgically cured pa- 
tient, described by Froio and Bailey in 1949, was re- 
ported to be well 8 years after pneumonectomy. 
There are reports in the literature of 16 other patients 
who underwent resection of localized pulmonary 
lesions. Medical treatment as a whole has not been 
successful although irradiation has reportedly proved 
beneficial in one case. Sulfadiazine was successfully 
employed in still another patient and at the present 
time cycloheximide or 2-hydroxy-stilbamidine appear 
to be the most effective therapeutic agents. It would 
appear, however, that complete removal of the pul- 
monary lesion before hematogenous spread has oc- 
curred is the treatment of choice. Whether pulmonary 
resection is justified in the presence of proved involve- 
ment of the central nervous system is still debatable, 
but the results obtained in several cases quoted in the 
article, would indicate that such therapy is not with- 
out merit. 

Most patients with the disease process limited to the 
lungs are asymptomatic. When symptoms are present 
they are usually a mild cough, scanty mucoid sputum, 
low-grade fever, chest pain, or loss of weight. The age 
range is usually between 20 and 50 years and males 
are afflicted more frequently than females. Physical 
signs frequently are absent but when present usually 
consist of moist rales, friction rub, or altered breath 
sounds. There appears to be a predilection for the 


lower lobes and on x-ray examination the most com- 
mon early lesions appear to be circumscribed, patchy 
areas of consolidation of moderate density. As the 
disease progresses, the picture may be that of a more 
diffuse pneumonic infiltration. 

The differential diagnosis usually rests between 
primary or secondary carcinoma, tuberculosis, other 
mycotic infections, chronic pulmonary abscess, and 
bronchiectasis. The causative organisms may be 
isolated from the sputum or bronchial washings, but 
the diagnosis is seldom made before surgical explora- 
tion. Histologic reactions, both gross and microscopic, 
are described in detail and are as variable as the 
clinical and roentgenologic manifestation of the 
disease in the lungs. 

The disease usually runs a benign, slow course until 
hematogenous dissemination to the central nervous 
system occurs, after which the course is steadily down- 
hill. Death is usually due to meningoencephalitis, 
although in rare cases pulmonary cryptococcosis has 
been the direct cause. Spontaneous regression or dis- 
appearance of pulmonary lesions has been reported, 
but by and large, if the disease is left untreated the 
threat of dissemination is always present. 

— James H. Holman, M.D. 


HEART AND PERICARDIUM 


The Study of Ventricular Fibrillation by Threshold 
Determinations. NorMan E. SuHumway, JouN A, 
Jounson, and Ricwarp J. Stisu. 7. Thorac. Surg., 1957, 
34: 643. 


RECENT PROGRESS in open heart surgery has brought 
the arrhythmia of ventricular fibrillation sharply into 
focus. Unfortunately, investigation of various fibrilla- 
tory and antifibrillatory states, both physical and 
chemical, has been poorly systematized and incom- 
pletely developed in the past. The authors introduce a 
method for the quantitative study of ventricular fibril- 
lation. Although ventricular fibrillation is a diffuse 
and complex phenomenon, it does yield to scientific 
examination. Physiologists have studied cardiac ex- 
citability in great detail with precision, electronic 
instruments. The authors make a plea for the same 
sound quantitative basis for ventricular fibrillation as 
is now claimed for cardiac excitability by employing 
threshold measurements with modern electronic in- 
strumentation. A variety of methods have been used 
in the examination of ventricular propensity to fibril- 
lation. A method of choice suggested by the authors 
is that which utilizes ventricular fibrillation thresh- 
olds using single, rectilinear shocks of known and 
graduated strength applied directly to the heart 
surface at the same instant in successive cardiac cycles. 
Each stimulus must be accurately measured, and the 
duration of stimulation also requires absolute control. 
The stimulus should also be delivered at the same 
point in the cardiac cycle. It has been shown that 
stimuli applied during the rise of intraventricular 
pressure are without effect and that maximal vul- 
nerability to ventricular fibrillation is in late systole, a 
period reflected by the T wave of the electrocardio- 
gram. The final 30 to 90 milliseconds of systole form the 
vulnerable period. In these experiments the authors 
delivered their stimulus during the vulnerable period 
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of the heart cycle by means of a signal-synchroniza- 
tion circuit triggered by the R wave of the electro- 
cardiogram. The article describes in detail the method 
for the determination of ventricular fibrillation thresh- 
olds together with the array of instruments em- 
ployed in these experiments. 

Several experiments were performed on dogs with 
coronary occlusion and it was found that ventricular 
fibrillation thresholds greatly diminished during coro- 
nary occlusion but only over the infarct itself; adja- 
cent, noninfarcted myocardium exhibited no diminu- 
tion in the fibriliation threshold. Release of coronary 
occlusion is followed promptly by threshold values of 
control levels even after intermittent occlusion over a 
period of several hours. 

Aspecific pattern of ventricular threshold differences 
seems to exist with respect to ventricular anatomy. 
The right ventricle is most susceptible to fibrillation, 
followed by the posterior surface of the left ventricle, 
then the anterior aspect of the left ventricle. 

—Donald M. Clough, M.D. 


Ligation of the Internal Mammary Arteries asa Means 
of Increasing Blood Supply to the Myocardium. 
Rosert P. Gover, Jutio C. Daviza, Rosert H. 
Kyte, Joun C. Bearp, Jr., J. RopERICcK KITCHELL, 
AND Rosert G. Trout. 7. Thorac. Surg., 1957, 34: 661. 


CoRONARY ARTERIAL DISEASE holds the dubious distinc- 
tion of being the major cause of death and disability 
in the field of cardiac disorders. It prevalence seems 
paradoxically to be increasing despite mounting efforts 
to modify its ravaging but insidious course. Basically, 
the offending lesion is that of arteriosclerotic vascular 
degeneration with its resultant gradual or sudden oc- 
clusion of portions of the arterial tree, depriving the 
myocardium of its only source of sustenance. Although 
inroads have been made toward the modification of 
this sclerotic process by metabolic means, the ultimate 
solution seems remote at the moment. In the interim 
both physician and surgeon have attempted to im- 
prove myocardial vascularity, despite the natural pro- 
gression of occlusive changes, by augmenting its di- 
minished blood supply from neighboring vascular 
structures or by redistribution of myocardial blood 
from unaffected to affected areas. 

In 1939, at the suggestion of Fieschi in Italy, Zoja 
and Cesa-Bianchi ligated the internal mammary ar- 
teries of a patient who for some years had suffered 
from repeated myocardial infarcts. The operation 
was performed under local anesthesia and the patient 
enjoyed an excellent postoperative course. After 2 
years the patient is still alive and has had no further 
acute attacks of infarction. This operation was the 
culmination of the attempts to amplify known ana- 
tomic demonstrations of the naturally occurring com- 
munications found between the ramifications of the in- 
ternal mammary arterial bed and the coronary 
circulation. Previously it was possible to trace, by 
radiopaque injections, vascular channels from the 
internal mammary artery through its pericardio- 
phrenic branch into a few periaortic and peri- 
pulmonary arterial rami. It was the hypothesis that the 
coronary arterial circulation might be favorably in- 
fluenced by creating hypertension in the circulatory 
collateral of the mammary arteries by occluding these 
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vessels in the second intercostal space. In 1955, 
Battezzati, Tagliaferro, and De Marchi amplified 
the work of Fieschi and reported the results of their 
anatomicosurgical research, both experimental and 
clinical. They injected methylene blue and India ink 
in cadavers at the level of the second intercostal space 
into a segment of the internal mammary artery con- 
taining the origin of the pericardiophrenic artery after 
occlusion of the mammary at the subclavian artery. 
Eleven patients, suffering from angina pectoris caused 
by coronary sclerosis, were subjected to internal mam- 
mary arterial ligation by them. In each, the anginal 
syndrome was abolished and remained so even after 
the patients had returned to normal activity. In ad- 
dition, the signs of myocardial insufficiency, partic- 
ularly dyspnea, disappeared in most of those in 
whom it was present as did the electrocardiographic 
tracings of myocardial ischemia, and the ballisto- 
cardiographic recordings were modified favorably in 
8 of the 11. This highly favorable report stimulated 
the present authors to repeat these studies and to ob- 
serve at close range the phenomena which had been 
observed by the Italian workers. A brief description 
of the history of the development of the anatomy of 
blood vessels in this region follows. That there are 
significant extracardiac anastomoses with the coro- 
nary arterial bed is unquestioned. Whether these nor- 
mal and slowly increasing intercommunications can 
be used as the pathway for rapidly increasing blood 
supply to the myocardium and promotion of inter- 
coronary anastomoses remains to be proved. To verify 
further the existence of a significant communication 
between the internal mammary and coronary arterial 
systems, injection studies were made in normal dogs. 
These different experiments are described in detail 
and the results were as follows: 

1. By cannulating the internal mammary arteries 
and injecting Evans blue dye and 2 per cent fluores- 
cein it was found that significant quantities of dye 
were visualized in all animals in the small vessels 
throughout the parietal pericardium (in the medias- 
tinal pleura and fat), around the base of the aorta and 
pulmonary artery and vena cavae, in the walls of the 
atria, in the epicardial fat over the atrioventricular 
grooves and, repeatedly, in the small plexuses of ves- 
sels underlying the epicardium. 

2. Gross dye mixed with blood was observed to flow 
from the distal ends of the transected circumflex or 
anterior descending artery in those dogs so prepared. 

3. Radioactive iodine was found in the venous speci- 
mens removed from the coronary sinus in increasing 
amounts, with the usual peak reached from 5 to 10 
minutes after injection. 

4. One-centimeter segments of left ventricular myo- 
cardium and the posterior interventricular septum 
were routinely found to contain radioactive iodine. 

5. The source of this extracardiac arterial supply 
by the conditions of the experiment could only be by 
way of the pericardiophrenic artery to the parietal 
pericardium, thence to the myocardium under the 
epicardium along the roots of the great vessels and at 
the reflections of the pericardium. 

An attempt was also made to evaluate the degree 
of protection preliminary ligation of the internal 
mammary artery may afford the experimental ani- 
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mal when it is subjected to sudden, acute myocardial 
infarction by ligation of the anterior descending coro- 
nary artery at its origin. The performance of this type 
of experimentation must likewise be done with great 
care, and due regard for the variations in the anatomy 
of the left coronary artery observed. 

In 14 control dogs, the anterior descending coro- 
nary artery was ligated. Nine of these animals went 
into ventricular fibrillation and died within 5 to 20 
minutes. Four others died within 24 hours. One dog 
lived 2 weeks and died in pulmonary edema. 

In 19 dogs, bilateral ligation of the internal mam- 
mary arteries was performed 5 to 45 minutes, 24 
hours, and 48 hours before ligation of the anterior 
descending coronary artery. The time interval seemed 
to make little or no difference in the degree of pro- 
tection provided. Four of these animals died within 
a few minutes in ventricular fibrillation and 4 others 
died within 24 hours. The remaining 11 dogs (58 per 
cent) lived 5 or more days and 7 (36 per cent) are still 
living, having recovered completely. Each heart of the 
26 dogs which eventually died was carefully dissected 
and in each the septal branch from the left coronary 
artery was patent and uninjured. Under the conditions 
of this experiment, which was closely controlled and 
meticulously performed, it was felt that a significant 
degree of protection was obtained by bilateral internal 
mammary ligation in the manner described. 

In an initial effort to investigate the hemodynamic 
pressure changes in the internal mammary artery, 
above or proximal to the site of ligation, pressure 
tracings were obtained in 2 animals. In one, a mean 
pressure rise of 7 mm. Hg was noted and in another a 
mean rise of 14 mm. Hg was recorded. Each pressure 
rise was maintained for 20 to 30 minutes, the full 
period of observation. Simultaneous measurement 
of systemic arterial pressure in the left carotid artery 
showed no pressure variation. 

The authors then described their experience with 
77 patients who have been operated upon to date. 
The criteria for surgery was the presence of organic 
coronary insufficiency with angina pectoris. No pa- 
tient with these findings was turned down because 
of age, debility, unstable disease, frequency and 
severity of attacks, hypertension, cardiomegaly, past 
cardiac failure or the like, as has been the case in 
most series reported and treated by other surgical 
techniques. The youngest patient was 33 and the old- 
est 82 years of age. Sixteen were over 60 years, of 
whom 5 were over 70 and 2 were over 80. Thirty-nine 
were male and 11 were female in a reported series 
of 50. These 50 have been carefully traced for from 1 
to 5 months and form the basis of this initial analysis. 
Thirty-four (68 per cent) have been clinically im- 
proved in that they either have no angina (18 patients, 
36 per cent) or now have fewer and less severe attacks 
of pain (17 patients, 32 per cent). In most of these, 
improvement or abolition of the preoperative pain and 
discomfort was immediate; in some, 48 to 72 hours 
were necessary and in a few a week or 10 days elapsed 
before the eventual result seemed complete. In 11 pa- 
tients (22 per cent), no clinical improvement is now 
apparent although several seemed improved for a time. 
Five patients have died since surgery. Six of these pa- 
tients were operated upon within 2 weeks of an acute 


infarction and 3 of these are now dead. Of interest was 
the correlation of the clinical result obtained in these 
patients with the type and number of antecedent in- 
farctions sustained. The 45 patients who have been 
clinically improved or unchanged suffered a total of 
46 infarctions, thus averaging approximately one in- 
farction per patient. The 5 patients who have died 
averaged more than two infarctions apiece and each 
of these patients suffered one septal infarction. The in- 
ference is that septal infarctions are the more hazard- 
ous and the least affected by this procedure. 

Thirteen of these patients had electrocardiographic 
evidence of improvement and 9 had improved 
ballistocardiograms. Curiously, only one showed im- 
provement in both the electrocardiogram and the 
ballistocardiogram. Thus, 21 patients (42 per cent) 
have shown objective improvement compared to 68 
per cent showing clinical improvement. Paradoxi- 
cally, 2 patients who were unimproved clinically had 
improvement in their electrocardiograms and 2 pa- 
tients who died of causes other than cardiac had brief 
improvement in their tracings. 

In conclusion the authors confirm the findings of 
the Italian investigators with the studies reported in 
this discussion. They state, however, that at the 
moment considerable reservation as to the ultimate 
place of this surgical procedure is warranted. Whether 
it will eventually remain as a surgical entity on its 
own merits or will be used as an adjunct to other 
surgical techniques cannot be decided until much 
more investigative work, both experimental and 
clinical, has been carried out. 

As yet there is no experimental proof that ligation 
of the internal mammary arteries bilaterally at the 
level of the second interspace actually increases blood 
flow to the heart, although the supposition that it does 
so is strongly entertained. 

—Donald M. Clough, M.D. 


Functional Obstruction of the Left Ventricle; Ac- 
uired Aortic Subvalvar Stenosis. RussELL Brock. 
uy’s Hosp. Rep., Lond., 1957, 106: 221. 


THE AUTHOR has previously called attention to the 
existence of functional infundibular stenosis in the right 
ventricle. In the presence of “pure” pulmonary valvar 
stenosis there is inevitably hypertrophy of the muscle 
of the right ventricle and an increase in right ventric- 
ular pressure. In most cases when the valvar stenosis 
is corrected by an adequate valvotomy the right 
ventricular pressure drops significantly, and in time 
the muscular hypertrophy regresses. However, in cer- 
tain cases, even though a satisfactory valvotomy has 
been accomplished under direct vision, the pressure in 
the right ventricle falls only: slightly or not at all. 
This may be explained by the presence of secondary 
or functional infundibular stenosis. Before the valvot- 
omy the walls of the infundibulum are held apart as 
a result of the obstruction to emptying at the valve. 
After the valvotomy the valve is no longer a barrier, 
the walls come together in systole, and a secondary 
infundibular obstruction exists. In some cases the 
muscular hypertrophy may regress after valvotomy 
and the pressure in the right ventricle will gradually 
fall to normal. This may also be accomplished at the 
time of valvotomy by resection of the infundibular 
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obstruction, but in some instances even this may fail to 
produce a drop in right ventricular pressure. 

Although there are certain anatomical differences 
between the out-flow tracts of the right and left ventri- 
cles, it is postulated that a similar mechanism of sub- 
valvar stenosis may occur in some cases of aortic steno- 
sis even after complete aortic valvotomy. The author 
found that sometimes after what seemed to be a very 
satisfactory split of the aortic valve there was no 
significant fall in the pressure in the left ventricle. 
Furthermore the presence of muscular subvalvar ste- 
nosis was born out by withdrawal pressure recordings. 

Conditions other than valvar aortic stenosis may 
result in this same subvalvar muscle hypertrophy and 
the commonest condition is systemic hypertension. 
To illustrate this point a case is reported in which the 
signs of aortic valvar stenosis developed late in the 
course of long-standing systemic hypertension. At 
operation there was no valvar stenosis. Withdrawal 
pressures indicated conclusively that the site of ob- 
struction was 2 cm. below the valve. This obstruction 
could not be relieved and the patient died in the im- 
mediate postoperative period. Autopsy confirmed the 
operative findings. 

It has been noted that the blood pressure will fre- 
quently fall in the late stages of systemic hypertension. 
In the past this has been attributed to spontaneous 
remission, heart failure, or general vasomotor collapse. 
The author suggests that this fall in blood pressure is 
due to none of these things, but is due to the occur- 
rence of functional subvalvar obstruction. At the pres- 
ent time this is an inopérable lesion. The absence of 
calcification in the aortic valve of a patient who is 
more than 40 years of age with signs of aortic stenosis 
is highly suggestive of functional subvalvar obstruc- 
tion. The diagnosis may be confirmed by percutaneous 
puncture of the left ventricle and recording of with- 
drawal pressures from the aorta and left ventricle. 

—George R. Holswade, M.D. 


Tetralogy of Fallot; Clinical and Hemodynamic 
Spectrum of Combined Pulmonary Stenosis and 
Ventricular Septal Defect. Matcom C. McCorp, 
Jack VAN ELK, and S. Gitsert BLount, JR. Circulation, 
1957, 16: 736. 


OF THE FOUR CONGENITAL DEFECTS which classically 
constitute tetralogy of Fallot, only infundibular ste- 
nosis and ventricular septal defect are significant in 
determining the clinical and hemodynamic pattern 
exhibited by these patients. Ventricular hypertrophy is 
only a secondary phenomenon and dextroposition of 
the aortic root appears often to be of an apparent na- 
ture and not a significant factor in hemodynamics. 
Aclassification of tetralogy of Fallot is suggested, with 
three types based on the severity of the two significant 


_ defects and two types based on which of the two de- 


fects is dominant. 

Type 1—Extreme tetralogy. There is a large right to 
left shunt and marked reduction of pulmonary out- 
flow. Peripheral arterial unsaturation is marked even 
at rest, and even the slightest exercise produces more 
severe hypoxia and even death. Many patients die in 
infancy or childhood. Collateral pulmonary circula- 
tion may develop. Surgery is hazardous and the re- 
sults poor, for the main pulmonary vessels may be 
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unsatisfactory for anastomosis, and searching for a 
satisfactory pulmonary vessel may lead to destruction 
of the life-preserving collaterals. 

Type 2—Classic tetralogy. Pulmonary stenosis and the 
ventricular defect are both marked, though not as 
extreme as in Type I. Pulmonary flow is decreased. 
There is a large right to left shunt and there may be a 
small left to right shunt. Cyanosis occurs early, with 
clubbing of the fingers, hypertrophied gums, and con- 


junctival injection. Surgery is indicated in ail these pa- 


tients. Five years ago, the only choice of procedure 
was a palliative arterial anastomosis by either the 
Blalock-Taussig or Potts’ method. Direct surgical 
attack on the stenotic area seems a more logical 
approach, but in some cases a significant left to right 
shunt has resulted, with enlarging heart and con- 
gestive failure. The ideal treatment, surgical correc- 
tion of both the stenosis and the septal defect, is now 
possible, but still carries a high mortality. 

Type 3—Mild tetralogy. With a mild stenosis and 
small septal defect, patients in this group are acyanotic 
and have minimal symptoms. The interventricular 
shunt is small and may be either right to left or left 
to right. Hemodynamics are not significantly deranged 
and the two defects tend to balance each other so that 
pressure changes are not great. Since surgical correc- 
tion of the stenosis alone in these patients may disturb 
this balance, surgical treatment is to be avoided unless 
correction of both defects becomes a safer procedure. 

Type 4—Dominant ventricular septal defect. A large 
septal defect with a mild infundibular stenosis results 
in a prominent left to right shunt and an increased 
pulmonary flow. There is no cyanosis. Exercise toler- 
ance is decreased. In evaluating these patients for sur- 
gery, the mild infundibular stenosis is disregarded. 
Closure of the septal defect is considered if there is a 
large left to right shunt, an enlarged heart, and rela- 
tively low pulmonary vascular resistance. Because of 
the surgical mortality, conservative approach is pre- 
ferred at present. 

Type 5—Dominant pulmonary stenosis. A severe pul- 
monary obstruction causes a high right ventricular 
pressure, but only slight right to left shunt through a 
small septal defect. This type is uncommon. Surgical 
approach is directed at complete removal of the ste- 
nosis. 

Some types are illustrated by case reports. 

—Stanley W. Tuell, M.D. 


Coronary Perfusion as an Aid to the Open Repair of 
Atrial Septal Defects Under Hypothermia. James 
V. Matoney, Jr., SAMUEL MARABLE, and WILLIAM 
P. LonomirE, JR. 7. Thorac. Surg., 1957, 34: 580. 


ONE OF THE MAJOR OBJECTIONS to the performance of 
open heart surgery during circulatory interruption 
under hypothermia is the fact that the asphyxiated, 
manipulated, cold abnormal heart is particularly 
prone to enter ventricular fibrillation at the time that 
an attempt is being made to restore circulation. If 
the problem of cardiac arrhythmias could be solved, 
this technique would represent a simple and satis- 
factory method for certain intracardiac operations of 
brief duration. The authors discussed the clinical use 
of coronary perfusion as a method to prevent such 
arrhythmias. Ventricular fibrillation is considered the 
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most disturbing complication of the repair of atrial 
septal defects during circulatory occlusion under 
hypothermia, in the reported instances stated to be 
about 15 per cent. Many investigators have demon- 
strated the almost uniform occurrence of ventricular 
fibrillation in hypothermic dogs in which cardiac 
manipulation is attempted. Coronary perfusion has 
been employed in the experimental animal by intro- 
ducing blood into the occluded aorta above the 
coronary ostia. Ventricular fibrillation in dogs has 
also been eliminated by differential cardiac warming 
accomplished by a perfusion of warm arterialized 
blood through the coronary system during the period 
of circulatory interruption. It has been demonstrated 
in hypothermic dogs that coronary perfusion improves 
the electrocardiographic pattern. Sporadic clinical 
use of coronary perfusion has been reported. In one 
case it was used to prevent air embolism and it has 
also been used to effect closure of interventricular 
septal defects. The authors describe their experience 
with this technique on 12 consecutive patients oper- 
ated upon for isolated ostium secundum atrial septal 
defect by the open technique under hypothermia. 
Blood for perfusion of the coronaries was drawn from 
the venous system of compatible donors immediately 
before operation, and in order to obtain the highest 
possible oxygen saturation, the donor’s arm was 
warmed in a water bath at 45 degrees C. while he 
breathed 100 per cent oxygen. Blood was collected 
in siliconized bottles containing 17 mgm. of sodium 
heparin dissolved in 10 ml. of normal saline solution. 
The blood was stored in a water bath at 35 degrees C. 
until used. The patients were prepared for circulatory 
interruption by exposure of the heart by a bilateral 
sternum-splitting thoracotomy in the fourth inter- 
space. Occluding tapes were placed around the su- 
perior and inferior venae cavae. A noncrushing 
occlusion clamp was then placed across the aorta and 
pulmonary artery in such manner that the coronary 
ostia were occluded. In some cases the occlusion 
clamp was placed as high above the root of the aorta 
as possible, close to the origin of the innominate 
artery. A needle, varying in size from No. 20 to No. 
15, was inserted into the aorta between the clamp 
and the coronary ostia. The needle had previously 
been connected to the bottle containing the hepar- 
inized, arterialized blood. Perfusion was assisted by 
increasing the air pressure in the bottle by means of a 
hand pump. The coronaries were perfused at a rate 
of 3.0 ml. per kilogram of body weight per minute. 
The right atrium was then opened and the atrial 
septal defect repaired by suture under direct vision. 
In those patients in whom coronary perfusion was 
employed, there was a constant flow of blood from 
the ostium of the coronary sinus. This blood was 
easily aspirated and did not represent a significant 
obstruction to vision within the heart. 

The first 6 patients, who were operated upon with- 
out coronary perfusion, survived the operative pro- 
cedure and had an uncomplicated postoperative 
course. During and immediately following circulatory 
occlusion, however, there was an alarming incidence 
of complications, suggesting that the myocardium 
was undergoing a severe physiologic insult. In every 
patient, the myocardium became deeply cyanotic 


during the 6 to 8 minute occlusion period, and 4 of the 
6 patients developed poor myocardial tone with dila- 
tation of the heart following release of the caval 
occlusion. All 6 patients required one or more min- 
utes of manual intermittent cardiac compression 
before the heart was able to maintain circulation. 
Four of the 6 patients developed severe arrhythmias; 
2 developed ventricular fibrillation. In these last 2 
patients, normal rhythm was easily restored by car- 
diac compression followed by electric shock therapy. 

In contrast with the preceding patients, those in 
whom coronary perfusion was done had a remarkably 
uncomplicated course. Five of the 6 patients in this 
group were entirely free of the cardiac abnormalities 
shown by the previous group. The sixth patient was a 
47 year old woman whose coronary system was per- 
fused at half the usual flow rate. This patient devel- 
oped poor myocardial tone following release of circu- 
latory occlusion, and it was necessary to massage the 
heart for a period of several minutes and to give 2.0 
ml. of 10 per cent calcium chloride to improve the 
cardiac tone. In this group of patients the heart con- 
tinued to beat regularly and the myocardium re- 
mained a normal pink color. Continuous oscillo- 
graphic records demonstrated that, in this group of 
patients, systemic arterial pressure returned to normal 
levels within 4 to 5 heartbeats following the restora- 
tion of circulation. As in the first group of patients, 
all 6 patients who had coronary perfusion did well 
following surgery. 

These results strongly suggest that a ‘“‘metabolic 
debt” develops in the myocardium during the period 
of circulatory occlusion. This debt, rather than hypo- 
thermia itself, appears to be a more logical explana- 
tion of ventricular arrhythmias occurring with this 
technique. The prevention of myocardial hypoxia and 
metabolite accumulation by coronary perfusion ap- 
pears to be a direct and logical approach to the prob- 
lem. 

Although coronary perfusion reduces the hazard of 
open heart surgery under hypothermia, the same 
fundamental criticism of the hypothermia technique 
still remains, i.e., limitation of operating time within 
the heart. Occlusion of the circulation for periods 
longer than 10 minutes is likely to produce cerebral 
damage. This study was not undertaken in an at- 
tempt to extend the occlusion time beyond the pre- 
viously established limits of safety. This method does 
not give sufficient operating time for repair of defects 
of the ostium primum or atrioventricularis communis 
types. A logical extension of the rationale and results 
of this study would be that all intracardiac opera- 
tions, even of brief duration, should be performed 
during circulatory bypass on a heart-lung machine. 

—Donald M. Clough, M.D. 


Contribution to the Morphology, Physiology, and 
Clinical Significance of the Human Pericardium 
(Beitrag zur Morphologie, Physiologie und Klinik des 
menschlichen Herzbeutels). W. DEBRUNNER. Langen- 
becks Arch. u. Deut. Kschr. Chir., 1957, 285: 239. 


FOLLOWING A BRIEF DESCRIPTION of the salient ana- 
tomic features of the pericardium, including the epi- 
cardial connective tissue, the lamina propria, and 
the tunica serosa, attention is drawn to the rapid in- 
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crease in the collagenous connective tissue during the 
first years of life, with relative reduction of the elastic 
components, the significance of the pericardium as a 
serous membrane in serving as a gliding surface for 
the heart, and the role of the pericardium in cardiac 
function known as buffer pressure. The pericardium 
also serves to prevent hyperextension, and is an im- 

rtant mediator between intrathoracic traction and 
the heart. It is concluded that the pericardium, epi- 
cardium, and mediastinal pleura must be considered 
as a single functional fibroelastic membrane, the peri- 
cardium playing by far the most important part. The 
pericardium is stretched by intrathoracic suction, 
and the latter is the determining factor governing the 
momentary shape of the pericardium and cardiac 
capacity. 

Measurements have shown that unfolding of the 
pericardium to 60 per cent occurs at an intracardial 
pressure of 2 mm. of Hg. From thence on resistance 
increases parabolically and at pressures of 30 mm. of 
Hg, the pericardium unfolds to about 90 per cent. 
With an internal pressure of nearly 150 mm. of Hg, 
the limit of extensibility is reached and the pericar- 
dium becomes a tense membrane. At pressures of 
more than 20 mm. of Hg, a plastic component be- 
comes increasingly apparent, i.e., upon release, the 
initial stage is no longer quite attained. 

As the pericardium opposes intrathoracic suction 
with an elastic resistance, the negative pressure be- 
tween 3.7 and 14.8 (calculated by Pfuhl in 1929) 
cannot act fully on the filling of the heart when only 
respiratory fluctuations are concerned. These produce 
a slight negative pressure at the onset of inhalation, 
which is compensated for by a slight increase in the 
cardiac volume. However, upon deepest inspiration, 
the pericardium is almost maximally stretched. Be- 
cause of the change in the shape of the heart, this 
produces no increase in volume corresponding to the 
increase in surface. If through contraction of one por- 
tion of the heart volume is reduced, then this can take 
place only by the use of force as the equilibrium be- 
tween the intrathoracic suction and tension of the 
pericardium is disturbed, and until the previous state 
of equilibrium is restored the energy exerted must act 
as suction on the relaxed portion of the heart and sup- 
port cardiac filling. Here the force used is greater, the 
external pressure is more intense, and the pericardium 
is stretched more tensely. 

The human pericardium shows considerable resist- 
ance to rupture. In all age groups this resistance is 
greatest in the anterior wall, the pars lateralis sinistra, 
and the apex of the pericardium, and somewhat less 
on the right lateral surface, the posterior wall, and in 
the diaphragmatic portion. In the region of the an- 
terior arterial transitional folds is an area of lowered 
resistance. There is marked increase in solidity during 
the first 2 years of life. The genuine pericardial 
diverticula and serosal cysts are most likely caused by 
diminished retrogression during the embryonic period, 
in the sense of persistence of the ventral recess; at any 
rate, not by a weak area in the pericardium. The 
incidence of pericardial serosal hernias is not very 
probable, whereas traction diverticula are found more 
frequently than has been suspected in the past. In- 
flammatory diverticula of the pericardium usually 
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develop within the framework of a chronic exudative 
pericarditis, with partial concretio pericardii. 
Edith Schanche Moore 





ESOPHAGUS AND MEDIASTINUM 


An Experimental Approach to Cardiospasm; Ap- 
praisal of the Finney Pyloroplasty in the Preven- 
tion of Esophagitis Following the Heller Myotomy. 
Paut W. Herron, GeorGcE I. THomas, and K. ALvIN 
MeERENDINO. 7. Thorac. Surg., 1957, 34: 609. 


THE PROBLEM OF ESOPHAGITIS complicating operations 
for benign disease of the esophagogastric junction 
remains a major one in surgery. The incidence of 
esophagitis following esophagogastrostomy or cardio- 
plasty for cardiospasm is extremely high. Even when 
the Heller operation is employed, considered by many 
to be the best for achalasia, 21 per cent of cases have 
been found to develop dysphagia, bleeding, or retro- 
sternal pain postoperatively. Many investigators have 
found esophagoscopic and/or radiographic evidence 
of esophagitis in patients treated by esophagogas- 
trostomy. 

It is generally agreed that the most important etio- 
logic factor contributing to this complication is the 
reflux of acid-peptic juice into the esophagus, second- 
ary to alteration of the esophagogastric sphincter 
mechanism by operation. This opinion is borne out 
experimentally by experience with dogs in the labora- 
tory. It has also been found that the severity of the 
inflammatory reaction in the esophagus is augmented 
by vagotomy. Although vagotomy reduces the cephalic 
phase of gastric secretion, it also produces gastric 
atony, delays gastric emptying, and thereby excites 
the antral phase of gastric secretion. 

Girvin and Merendino have observed that, follow- 
ing histamine stimulation in dogs previously subjected 
to a Heller procedure combined with vagotomy and 
Finney pyloroplasty, the incidence and severity of 
esophagitis is markedly reduced. As an ancillary gas- 
tric drainage procedure, Finney pyloroplasty also 
minimizes esophagitis in dogs following esophagogas- 
trostomy. It would seem that if reflux of gastric juice 
into the esophagus is an important factor in the pro- 
duction of esophagitis any procedure which speeds 
gastric emptying should not only reduce reflux but 
also reduce the antral phase of gastric secretion. In 
this manner, it would appear that one may minimize 
or prevent esophagitis as a complication of operations 
on the cardiac sphincter. 

The authors of this article made a study in dogs to 
evaluate the efficacy of Finney pyloroplasty following 
the Heller myotomy in preventing esophagitis in his- 
tamine stimulated dogs. They studied two groups of 
dogs, the first consisted of 12 dogs which were sub- 
jected to a Heller myotomy only. The second group 
consisted of 12 dogs which were subjected to a Heller 
myotomy and, in addition, a Finney pyloroplasty. 
At the end of a 30 day recuperative period, each dog 
was esophagoscoped and the incidence of spontaneous 
esophagitis in each group determined. Shortly there- 
after intramuscular injections of histamine in beeswax- 
oil were begun. Histamine was given to each dog in 
doses of 30 mgm. histamine-base per day for 45 days 
or until death, at which time autopsy was performed. 
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Five healthy dogs, upon which no operation had been 
performed, were given histamine concurrently to serve 
as controls on the potency of the histamine prepara- 
tion being given the two other groups of dogs. These 
animals were subjected to autopsy and studied in the 
same manner as the others. Four of the 5 animals 
which were not operated upon died during the 45 day 
period of histamine stimulation and all of these had 
moderate to severe gastric and,/or duodenal ulcers. 
The fifth dog survived the full period and when sacri- 
ficed showed no gastrointestinal ulceration. The inci- 
dence of gastrointestinal ulcers was, therefore, 80 per 
cent in these control dogs. Spontaneous esophagitis 
did not occur in those animals subjected to Heller 
myotomy only, but after the administration of hista- 
mine 8 of 11, or about 72 per cent, had gross or 
microscopic evidence of esophagitis. Grossly, the eso- 
phageal changes consisted of longitudinal areas of 
erythema and roughening of the mucosa. Microscopi- 
cally, these areas show erosion of the mucosa and a 
submucosal inflammatory response. Some of the Heller 
dogs had this minimal lesion, others had frank ulcera- 
tion. Associated gastric or duodenal ulcers were found 
in 82 per cent of the group. Spontaneous esophagitis 
was also not observed in the Heller-Finney group of 
animals. One of the original 12 dogs in this group 
expired from barbiturate overdosage at the time of 
esophagoscopy, but the remaining 11 were all given 
histamine injections in the manner outlined. Only one 
of the Heller-Finney group of dogs had anything sug- 
gestive of esophagitis following the period of histamine 
stimulation in spite of the fact that 9 of the 11, or 
about 82 per cent, had associated gastric or duodenal 
ulcers. 

From the data derived from these experiments the 
authors made the following conclusions: 

1, Histamine in beeswax-oil is a potent ulcerogenic 
stimulus in dogs. 

2. Esophagitis occurred in about 72 per cent of 
dogs stimulated with histamine following the Heller 
myotomy only. 

3. In a similar group of animals with combined 
Heller myotomy and Finney pyloroplasty, the inci- 
dence of esophagitis was 9 per cent. 

4. Finney pyloroplasty markedly reduced the inci- 
dence of esophagitis under the conditions of these 
experiments, 


5. The addition of Finney pyloroplasty to the Heller 
operation appears to have merit, experimentally. 
—Donald M. Clough, M.D. 


The Mole Technique for Dilatation of Esophageal 
Strictures. L. P. Gray. Med. 7. Australia, 1957, 
2: 575. 


THE AUTHOR presents a detailed description of a tech- 
nique for dilating established strictures of the esopha- 
gus. It is the method of Negus and Harvey and con- 
sists of drawing plastic dilators, or ‘moles,’ down 
through the esophagus and out of the gastrostomy 
opening. A cotton thread, previously passed through 
the nose, is fastened to the dilator and attached to an 
elastic traction apparatus which is in turn fastened to 
the lower part of the abdomen by means of a canvas 
harness. A continuous pull is exerted on the dilator. 

The dilators are cone shaped and are made of 
acrylic which gives them a very smooth, highly pol- 
ished surface. This feature enables the moles to slip 
readily into the esophagus. To prevent abrasion of the 
gastrostomy opening and allow free movement of the 
thread through the gastrostomy on movement of the 
body, the cut thread is passed through a hollow plastic 
plug. The lumen of the plug has sufficient diameter to 
allow gastrostomy feedings to be given by a catheter 
with the thread in place. A cone of sponge rubber rein- 
forced by a central piece of copper wire plugs the lu- 
men and this prevents leakage. A fibrous stricture will 
not dilate with the normal growth of a child and it is 
therefore important to dilate a stricture to as great a 
lumen as possible. 

The dilating force should act for as long a time as 
possible to produce permanent dilatation of a fibrous 
stricture. The force should be gentle and should not 
cause undue tissue reaction which would produce fur- 
ther fibrosis. The “‘mole” technique accomplishes this 
for the dilatation is gentle and slow and a large diam- 
eter is achieved. It is a safe method and unlike dilata- 
tion with bougies, there is no real danger of causing 
damage. In the mole technique, the moles remain in 
the middle of the lumen of the esophagus and the di- 
lating force gently stretches the fibrous tissue. The 
method is efficient for single or multiple, short or long 
strictures and is not confined to those of any age 
group, but it is particularly useful in the treatment of 
the small child. — James H. Holman, M.D. 
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Superior Mesenteric Artery Embolectomy in the 
Treatment of Massive Mesenteric Infarction. Ros- 
ERT S. SHAW and Ross H. Ruttepce. NV. England 7. 
M., 1957, 257: 595. 


MESENTERIC INFARCTION from an embolus in the 
superior mesenteric artery is curable if circulation is 
restored by embolectomy before irreversible bowel 
necrosis occurs. Spontaneous recovery occurs only 
rarely after occlusion of the main trunk. The case of 
the first patient to survive embolectomy of a superior 
mesenteric artery is reported. Embolectomy was per- 
formed 25 hours after the onset of abdominal symp- 
toms. Many of the classic criteria for the diagnosis are 
actually manifestations of later bowel necrosis and 
cannot be awaited if the outcome is to be a success. 
Embolization of the superior mesenteric artery should 
therefore be considered in any patient with acute ab- 
dominal pain, back pain, vomiting, collapse, and 
with an underlying condition making the patient 
susceptible to emboli. In addition, there may early 
be guaiac-positive stools, leucocytosis, and a marked 
scarcity of gas on the flat film. It is emphasized that 
abdominal tenderness and spasm may be lacking 
early and that if they are present they will be in the 
right lower quadrant. Peristalsis may be present until 
the onset of later peritonitis. 

At operation the bowel may appear quite normal 
and peristalsis may be present; however, the arterial 
pulsations must be checked. The superior mesenteric 
artery is exposed beneath the transverse mesocolon at 
the point where it crosses the duodenum. Arteriotomy 
is done and the proximal thrombus is withdrawn until 
there is a good pulsatile proximal flow. The distal 
vessels are cleared by mobilizing the right colon, if 
necessary, and milking the jejunal, ileal, and colic 
vessels free of clot. Since there are some areas which 
may appear to be of doubtful viability, re-exploration 
in 24 hours, when the bowel has had time to declare 
itself, appears reasonable at this time. Late metabolic 
studies in the patient revealed some defects in ab- 
sorption. — Hermes C. Grillo, M.D. 


GASTROINTESTINAL TRACT 


Management of the Gastric Ulcer Patient. James L. A. 
Rotn. Med. Clin. N. America, 1957, 41: 1517. 


PATIENTS WITH GASTRIC ULCER are best treated as 
individual cases, by means of teamwork of the in- 
ternist, roentgenologist, and surgeon. A general policy 
of medical management only, or resection only in all 
cases is condemned. When these cases are first seen, 
the decision must be made as to the method of treat- 
ment taking into account every individual sign and 
symptom that is presented. If the original decision is 
to use medical management, then the stomach must 
be put at rest by means of special diet and medica- 
tion, depending on the signs and symptoms presented. 
In this regimen a serial x-ray follow-up is done every 


2 weeks without fail. There are four diets, all outlined 
in detail. There is also a chart showing the serial x-ray 
follow-up and the therapy for a period of one year. 
Surgery is promptly performed in all cases where 
there is any evidence of perforation, obstruction, 
hemorrhage, or carcinoma. Operation is advised at 
intervals of revaluation if the healing rate is not satis- 
factory, and certain criteria are set up for this evalu- 
ation. These patients are hospitalized for about 3 
weeks when they react satisfactorily. In subtotal gas- 
tric resection the Hofmeister modification of the 
Billroth II gastrojejunostomy seems to be most satis- 
factory in the majority of patients. Two illustrative 
cases are spelled out in detail. 
— Richard J. Bennett, 7r., M.D. 


The Treatment of Acute Perforated Gastric and 
Duodenal Ulcers. Jacgue.tne Srecrist. Am. 7. Surg., 
1957, 94: 911. 


THE AUTHOR presents a study of 302 patients with 
acute perforated peptic ulcer who were seen be- 
tween the years 1935 and 1955 at the Department of 
Surgery of the University of Basel, Switzerland. 
Of the 302 patients 195 had primary gastric resection 
(type Billroth I or II) with 5.1 per cent immediate 
mortality. Thirty-six patients were treated by partial 
resection of the stomach, with 7 postoperative deaths, 
and 71 patients were treated by simple suture, of 
whom 25 died. 

In reviewing the factors affecting prognosis, the 
author concludes that the outlook is good if surgical 
treatment is instituted within 12 hours, although fair 
results are possible even 24 hours after the onset. 
The extent of peritonitis directly affects the prog- 
nosis and is a more important index than the time 
interval alone. 

The ratio of men to women in this series was 13:1; 
however, of the patients who succumbed, 41 per cent 
were women and only 15 per cent men, so that lethality 
seems to be greater in women. A long history of 
symptoms suggesting peptic ulceration was obtained 
in 80 per cent of the patients with roentgenologic 
evidence of such ulceration in 24 per cent. Ten per 
cent of the patients had noted gastrointestinal symp- 
toms for some time prior to perforation and only in 
the remaining 10 per cent was no history of gastro- 
intestinal symptoms obtainable. The site of the per- 
foration was in the duodenum in 67 per cent of the 
cases. Of perforations occurring in the stomach, an 
upper gastric site is the least common but also carries 
the greatest mortality. The commonest complica- 
tions were: localized peritonitis (27 cases), pulmonary 
complications, such as bronchitis, bronchopneumonia 
(17 cases), massive hemorrhage from an eroded 
artery in the ulcer crater (3 cases, all treated by 
simple suture), postoperative paralytic ileus (ex- 
cluding those resulting from the initial peritonitis per 
se (3 cases), and postoperative uremia (3 cases). 

The most common cause of death was diffuse 
peritonitis, irrespective of the amount of surgery 
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done. Long term results were assessed on the basis 
of answers to a questionnaire sent out to all patients 
who survived surgery. It was found that 65 of the 95 
patients treated by resection were asymptomatic, 
and only 8 out of the 95 had had reason to interrupt 
work because of gastrointestinal symptoms. How- 
ever, only 1 out of 12 patients treated with simple 
suture was asymptomatic. Nine of this last group 
were still considerably limited in their daily activities 
and 8 of them had required additional surgery for 
persistent symptoms or complications of their original 
disease. 

The author believes that with present day knowl- 
edge of the management of shock, chemotherapy, 
and electrolyte balance, primary gastric resection 
should be the method of choice in the treatment of 
perforated gastroduodenal ulcer, unless a definite 
contraindication exists in view of the patient’s age, 
degree of peritonitis, delay in seeking admission, or 
comparative lack of technical facility on the part of 
the surgeon. If the indications for surgery are care- 
fully weighed, primary resection does not carry a 
significant added risk to simple suture, and the long- 
term results with the first method are much more 
satisfactory. —Ranes Chakravorty, M.D. 


Gastroduodenal Hemorrhagic Diathesis; a Report of 
10 Cases Treated by Vagectomy. GrorGcE MIxTER, 
Jr. and J. Wittram Hinton. WN. York State 7. M., 
1957, 57: 3808. 


THE AUTHORS review a 28 year experience with mas- 
sive gastrointestinal hemorrhage on the Fourth Surgi- 
cal wards at Bellevue Hospital. There were 403 cases, 
and the over-all mortality for medically and surgically 
treated patients was 11.9 per cent. For surgically 
treated patients the mortality was 17.9 per cent. 

Ten patients who were explored because of massive 
upper gastrointestinal bleeding are reported in detail. 
In these patients exploration failed to reveal the source 
of the bleeding (gastrotomy apparently was not done), 
and subdiaphragmatic vagotomy was performed. 
Three additional cases are mentioned but not reported 
in detail. Six of the 13 were operated upon as emer- 
gencies. There was only one death. a mortality of 7.7 
per cent, and this patient died on the ninth post- 
operative day from a coronary occlusion. In a follow- 
up period of several months to 4 years, bleeding oc- 
curred in only 1 patient and this was not severe. 

In this small series, section of the vagus nerves had 
a beneficial effect on the hemorrhagic diathesis. The 
exact physiological mechanism whereby the benefit 
is derived is unknown.—George R. Holswade, M.D. 


Small Bowel Volvulus. Grarron A. SMITH and Joun F. 
Perry, JR. Missouri Med., 1957, 54: 1049. 


VOLVULUS OF THE SMALL BOWEL, although a rela- 
tively infrequent cause of intestinal obstruction, is of 
importance because of the accompanying high mor- 
tality rate, which is over 3 per cent. A review of 39 
patients with acute volvulus of the small intestine, 
all of whom were seen at the University of Min- 
nesota Hospitals between January 1, 1942 and May 
1, 1956 is presented. The results of this survey 
showed that this type of strangulation obstruction 
had been responsible for the highest death rate 
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among lesions causing small bowel obstruction in 
adults. The condition usually occurs after abdominal 
operations, either in the immediate postoperative 
period or later and it is likely that it will be seen 
more frequently as the scope of abdominal surgery 
increases. 

Of the patients studied, 60 per cent had had symp- 
toms in the past compatible with the diagnosis of 
intestinal obstruction and these symptoms were 
usually vomiting and colicky abdominal pain of 
varying severity. The clinical manifestations of the 
acute episode of volvulus were usually severe colicky 
pain, vomiting, abdominal tenderness and distension. 
Those patients with gangrene also exhibited an 
elevated pulse rate and leucocytosis was _ usually 
present. Volvulus followed abdominal surgery in 79 
per cent of the patients at various intervals of time, 
while congenital anomalies caused volvulus in 21 
per cent. Adhesions occurred in 18 patients and con- 
stituted the most common cause. 

The incidence of discovery of nonviable bowel was 
48 per cent and this group of patients accounted for 
86 per cent of all deaths. These were the results of 
delayed diagnosis and treatment and during the last 
4 years of the study, special radiographic techniques 
and, recently, pneumoperitoneography as a diag- 
nostic aid, prompted earlier surgical management. 
This modality accounts for a decrease in the mor- 
tality rate to 13.3 per cent. The improvement can be 
achieved only if strangulation obstructions are sus- 
pected frequently and special efforts made to recog- 
nize the presence of compromised segments of in- 
testine. The authors feel that upon finding any signs 
suggestive of the condition, such as abdominal tender- 
ness, bloody stools, or roentgenologic evidence of a 
closed-loop obstruction, the patient should be oper- 
ated on immediately if the mortality rate is to be re- 
duced. The recognition of the disease is particularly 
difficult in the postoperative phase of the patient. 
The site of previous operation should be suspected 
first as the cause of abdominal disorders following 
surgery. A small bowel enema with a thin mixture 
of barium may be helpful, but the injection of air 
into the peritoneal cavity in these patients can supply 
information of diagnostic value when plain abdominal 
films show only minimal amounts of gas within the 
twisted, fluid-filled loops of bowel. In infants with 
small bowel obstruction, a barium enema may af- 
ford a rapid method of determining the existence of 
malrotation of the bowel which, when present, is 
highly suggestive of volvulus. 

— James H. Holman, M.D. 


Pseudomembranous Enterocolitis. Harry W. Hatt, 
JR. and James H. Coscrirr Jr. Am. 7. Surg., 1957, 94: 
710. 


PsEUDOMEMBRANOUS ENTEROCOLITIS refers to a ful- 
minating inflammation of the terminal ileum and/or 
colon, patchy or contiguous in nature, and charac- 
terized by profuse watery diarrhea (usually, but not 
always), fever, shock, abdominal distention, and less 
often, nausea and vomiting. If treatment is inef- 
fectual, death occurs within 48 hours due to shock 
and anuria. Although the occurrence of this condition 
following the use of antibiotics has been stressed, 
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the condition does occur when no antibiotics have 
been given. Most etiologic theories involve the altera- 
tion of the normal intestinal flora, particularly the 
gram-negative bacilli, allowing the emergence of a 
resistant strain of Staphylococcus aureus. This or- 
ganism may invade the bowel wall and blood stream 
or produce an enterotoxin. Evidence is cited that 
strain specificity exists as most of these organisms 
are hemolytic, coagulase positive, and of the same 
phage type. Pathologically, the inflammation is 
nonspecific except for the occasional finding on and 
within the bowel wall of clumps of bacteria. Oc- 
casionally full thickness necrosis of the bowel wall 
may occur, with perforation resulting. The pseudo- 
membrane consists of mucosal detritus plus inflam- 
matory exudate. Treatment is directed toward re- 
storing the severe fluid and electrolyte imbalances 
and returning to normal the circulating blood volume. 
Vasopressors are sometimes initially useful. Any anti- 
biotic currently in use when the disease develops 
should be discontinued and another substituted. 
Cultures and smears of the bowel effluent should 
be taken and sensitivities determined. A series of 
15 cases of pseudomembranous colitis is presented. 
Twelve cases were recognized clinically, with 5 
survivals. Prophylaxis is stressed, particularly with 
regard to more intelligent use of antibiotics especially 
when the bowel is being prepared for surgery. 
—Sheldon O. Burman, M.D. 


Duodenal Obstruction Due to Compression by Supe- 
rior Mesenteric Root. Witt1aAm T. Tyson, JR. and 
James M. Keecan. 7. Am. M. Ass., 1957, 165: 1665. 


OBSTRUCTION OF THE DUODENUM in its third portion 
occurs more frequently than has previously been 
suspected. One may think of the third portion of the 
duodenum as being bounded by a triangle without a 
base. The vertebra and aorta make up the posterior 
boundary, and the anterior boundary is the superior 
mesenteric root. The duodenum becomes obstructed 
when the angle at the apex of the triangle is narrowed. 
Factors which may produce this narrowing are as 
follows: (1) unusually low origin of the superior 
mesenteric artery, (2) malrotation of the intestine 
with short mesentery and peritoneal band (most com- 
mon cause of obstruction in infants), (3) weight loss 
causing a decrease in the protective fat padding 
around the duodenum, (4) lordosis of the spine, and 
(5) splanchnoptosis. 

The typical patient is an asthenic young woman 
with lordosis and splanchnoptosis who complains of 
postprandial vomiting. The diagnosis can be made 
only by careful fluoroscopic examinations; the obstruc- 
tion may not be evident in the upright position, but is 
readily seen when the patient is supine. In most cases 
the obstruction will be relieved under the fluoroscope 
when the patient is turned to the prone position. 

Medical management consists of complete bed rest, 
elevation of the foot of the bed, assumption of the 
knee-chest position after meals, and the wearing of a 
well-fitting abdominal support. Tube feeding through 
a long intestinal tube passed beyond the obstruction 
has been helpful in some cases. The goal of medical 
treatment is the deposition of fat especially around the 
duodenum and mesentery. When medical treatment 
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fails, surgical intervention is indicated. The authors 
prefer duodenojejunostomy to gastrojejunostomy be- 
cause of the possibility of the occurrence of marginal 
ulcer with the latter procedure. 

Four cases of duodenal obstruction at the superior 
mesenteric root in young men are reported. In 2 of 
these, medical management was all that was neces- 
sary. The other 2 required surgery and were com- 
pletely relieved by side-to-side duodenojejunostomy. 

—George R. Holswade, M.D. 


Massive Hemorrhage from Diverticular Disease of 
the Colon. Cuartes D. Knicur. Surgery, 1957, 42: 
853. 


THE AUTHOR states that the occurrence of hemor- 
rhage as a complication of diverticular disease of the 
colon is fairly well accepted, while the occurrence of 
massive or exsanguinating hemorrhage in this condi- 
tion is not well appreciated. The incidence of bleed- 
ing in diverticular disease is reported as between 10 
and 30 per cent and usually the bleeding is minimal 
as reported by the patient. Massive bleeding is ap- 
parently rare and its incidence is unknown, although 
the complication is being encountered more fre- 
quently as shown by recent reports. 

Two series of patients were reviewed by the author. 
The first consisted of 185 patients who were seen at 
the Highland Clinic and Highland Hospital, Shreve- 
port, La. with a proved diagnosis of diverticular dis- 
ease of the colon from 1946 through 1955. The second 
series, consisting of 104 patients with the same diag- 
nosis, was obtained from the Confederate Memorial 
Medical Center during the years 1949 through 1955. 
All patients with a reasonable cause for bleeding other 
than diverticular disease of the colon were excluded 
from the study. 

In the first series of 185 patients, 23 gave a history 
of gross bleeding from the rectum due to diverticulosis 
or diverticulitis, an incidence of 12.4 per cent. In 2 
of these patients the diagnosis was made at laparotomy, 
while in the 21 others it was made by roentgenologic 
examination. Bleeding from the mouth of one divertic- 
ulum was observed during proctoscopic examination. 

Seven of these patients were considered to have 
massive bleeding in that they showed evidence of 
(a) shock, (b) marked blood loss, and (c) the need 
of 1,000 c.c. or more of blood. Four of the patients 
had diverticulosis of the entire colon, while 2 had 
involvement of only the descending and sigmoid colon. 
One patient required emergency surgery and only 
one patient died, the cause of death being coronary 
thrombosis. 

In the second series of 104 patients, 33 gave a 
history of bleeding from the rectum, an incidence of 
31.7 per cent. Seven of these 33 patients were con- 
sidered to have massive bleeding according to the 
criteria used in the first series. Only one patient in 
this group was operated upon. There was one death 
due to uremia associated with stones in a solitary 
kidney. 

The author points out the great variation of bleed- 
ing (from 3 to 74 per cent) reported in diverticular 
disease of the colon, as well as the differences in the 
two series. It is noted that the smaller incidence oc- 
curred in a private hospital series but the author does 








not offer this as an explanation of the differences. The 
incidence of massive bleeding is very difficult to esti- 
mate but the observation is made that it is more likely 
to occur when the diverticulosis involves the entire 
colon. 

The exact mechanism of hemorrhage in patients 
with diverticular disease of the colon remains obscure 
although it is interesting to note that diverticulosis 
is more likely to produce massive hemorrhage than 
is diverticulitis. In the author’s series, no patient with 
severe bleeding had signs and symptoms of divertic- 
ulitis at the time of hemorrhage. He suggests that 
local trauma may be the most important etiologic 
factor in hemorrhage in this disease. 

The author agrees that conservative therapy will 
suffice for the majority of cases of bleeding. For re- 
current and severe bleeding, when the disease process 
is localized, he recommends elective resection. Even 
with the occurrence of massive bleeding, most patients 
will respond to conservative treatment. The real prob- 
lem comes in those who do not stop bleeding and re- 
quire emergency laparotomy. In this situation, re- 
section is indicated if the disease process is localized. 
When the entire colon has extensive diverticulosis and 
the patient is bleeding massively, the procedure in- 
dicated is not so clear. The abdomen may be closed 
and conservative treatment continued in the hope 
that bleeding will stop. The diseased colon may be 
resected although this may be a very formidable pro- 
cedure when a subtotal or hemicolectomy is necessary, 
or a diversion of the fecal stream may be done by 
colostomy. In the 2 patients with massive bleeding 
operated upon by the author, he chose colostomy as 
a method of stopping the hemorrhage and the treat- 
ment was successful in both. 

— David E. Hallstrand, M.D. 


Multiple Primary Malignant Tumors of the Colon; 
Report of 141 Cases. Harry E. Bacon and RoBert 
A. McGrecor. 7. Internat. Coll. Surgeons, 1957, 28: 618. 


Ir Is NOW WIDELY RECOGNIZED that multiple primary 
malignant tumors of the large bowel are not rare. 
Depending upon the authors, the incidence of multiple 
primary carcinoma of the colon varies from 3.57 to 10 
per cent. There appears to be a steady increase in the 
reported incidences due to improvements in diag- 
nostic techniques. Also improvements in therapy have 
increased the number surviving the original carci- 
noma, thus making it possible for additional primary 
tumors to develop. 

In reviewing their experience with 1,633 patients 
with microscopically proved carcinoma of the colon 
and rectum the authors found 141 cases of multiple 
malignant primary tumors involving the colon and 
other organs. Of these there were 88 cases of multiple 
primary carcinomas of the colon alone, an incidence 
of 5.4 per cent of the total number of patients. The 88 
patients had a total of 189 lesions with the distribution 
as follows: rectum, 91; sigmoid, 67; descending colon, 
5; transverse colon, 13; ascending colon, 8; and 
cecum, 5. There were twice as many men as women. 
It was noted in addition that 9 men had second or 
third primary neoplasms in the upper gastrointestinal 
tract, whereas only one woman was found in this 
category. However, there were 21 women who had 
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second or third primary tumors located in the genito- 
mammary system. 

The authors stress that in addition to the usual 
preoperative sigmoidoscopic and roentgenologic stud- 
ies of the colon, roentgenologic examination of the 
upper gastrointestinal tract should be done on all men 
and most women. At operation coloscopic examination 
will often reveal lesions missed by palpation. Post- 
operatively the patient should be checked clinically 
and radiologically at frequent and regular intervals. 

—George R. Holswade, M.D. 


Anal Ileostomy; Description of a Two-Stage Pro- 
cedure. SAM SCHNEIDER. Arch. Surg., 1957, 75: 854. 


A TWO-STAGE PROCEDURE for anal ileostomy is de- 
scribed, the first stage consisting of total colectomy, 
pull-through anal ileostomy, and a diverting proximal 
ileostomy. The second stage closes the diverting 
ileostomy and restores ileal continuity. 

The patient is placed in lithotomy position for the 
first stage. Through a left paramedian incision, the 
ileum is transected close to the cecum and the rectum 
transected 2 to 4 inches above the anal mucocutaneous 
junction. In patients with ulcerative colitis, curettage 
of the remaining anorectal mucosa is then performed. 
In patients with multiple polyposis, the anorectal 
mucosa is actually excised. After colectomy, the ileum 
is drawn through the anus and the end closed like a 
purse string over a mushroom catheter. The proximal 
edge of the rectal cuff is sutured to the ileal wall with 
silk or cotton and the tip of the ileum, with the catheter 
in place, is pushed back up into the rectum, above the 
sphincter. The pelvic peritoneum is closed. 

With the patient in the supine position, the ileura is 
transected and the distal side of the transection 
brought out through the lower end of the incision. 
With the proximal end, a Crile-Turnbull type of 
functional ileostomy is constructed in the right lower 
quadrant of the abdominal wall. Two days later, 
under local anesthesia, the redundant ileum in the 
anus is drawn out. Through a circular incision at the 
mucocutaneous junction the skin is undermined and 
the internal sphincter exposed. The ileal wall is 
sutured to the internal sphincter, excess distal ileum 
excised, and the distal free edge of the ileum sutured 
to the skin. 

Three months later, after testing the patency of the 
distal segment with water, the ileal stomas on the ab- 
domen are excised and end-to-end ileoileostomy per- 
formed. 

Satisfactory continence and control have been at- 
tained in most cases, with semi-solid stool passing 
four to six times during the day and three to four 
times during the night. Four cases of ulcerative colitis 
have been successfully treated in this fashion. 

—Stanley W. Tuell, M.D. 


LIVER, GALLBLADDER, PANCREAS, AND 
SPLEEN 


Cholecystolithotomy in Functioning Gallbladders. 
R. C. Lone and D. R. Wesster. Surgery, 1957, 42: 
837. 


IT HAS BEEN ARGUED that cholecystitis and cholelithia- 
sis are the result of one and the same pathologic 
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process and that deposition of a stone is the earliest 
change which occurs. If the stone is removed without 
sacrificing a functioning gallbladder and risking the 
distressing symptoms of its loss, the further progress of 
the disease might then be halted. Mathiesen of Copen- 
hagen did such a procedure on a small number of pa- 
tients and reported encouraging results. 

The authors of this article performed cholecys- 
tolithotomy on 33 patients at the Royal Victoria 
Hospital in Montreal between 1932 and 1935, and 
have a follow-up on 22 of these patients. Criteria for 
the choice of this operation were: (1) presence of 
symptomatic gallbladder disease, (2) radiologic 
evidence of stones, (3) good filling and concentration 
of the dye in the gallbladder, and (4) presence of a 
thin-walled gallbladder without evidence of long- 
standing disease at the time of operation. The fundus 
of the gallbladder was opened, its interior carefully 
explored, and the structure closed with interrupted 
sutures after all stones had been removed. No drain- 
age was employed. Eight patients had only single 
calculi. Unfortunately no biopsies, bile cultures, or 
chemical analyses of the stones were obtained. 

Of the 33 patients originally operated upon, 22 
could be examined again about 20 years later. Only 2 
of them were males, and over half of them had been 
less than 40 years of age at the time of surgery. At the 
follow-up examination only 2 were found to have been 
free of symptoms referable to the gallbladder. Nine 
patients had undergone cholecystectomy between 3 
and 10 years after the original surgery, and stones were 
present in every case, complicated by acute cholecys- 
titis in 2 instances. Eleven patients had moderate to 
severe symptoms of colic, dyspepsia, and fat intoler- 
ance. Nine of these 11 patients had cholecystograms 
with the following results: 3 gallbladders were non- 
functional, the other 6 contained stones, and only 1 of 
them was functioning well. None of the patients had 
had increased morbidity, rupture of the gallbladder 
or excessive drainage following the original procedure. 

It appears from this study that the process of chronic 
cholecystitis in which gallstone formation is an early 
phase is irreversible and cannot be influenced by re- 
moval of the stones since the basic metabolic disturb- 
ance is not affected by such a procedure. This opera- 
tion therefore should not be recommended. 

—W. Dieter Bergman, M.D. 


Diagnosis and Surgical Management of Hyperinsul- 
inism. Rocer D. WituiaMs and Epwin H. ELtison. 
Arch, Surg., 1957, 75: 584. 


Ir Is IMPORTANT to differentiate organic hypogly- 
cemia and functional hypoglycemia, since in the 
former specific medical or surgical therapy is required 
whereas in the latter, dietary management usually 
gives excellent results. Organic hypoglycemia may be 
due to abnormalities of the liver, pituitary, adrenal 
glands, or pancreas. The signs and symptoms of all 
forms of spontaneous hypoglycemia are similar and 
vary from mild pallor, flushing, dizziness, or sweating 
to personality changes, restlessness, convulsions, and 
coma. Functional hypoglycemia occurs after a meal 
and is not produced by fasting. It may occur in any 
patient, particularly in one with other psychosomatic 
disorders. Its postoperative counterpart is familiar to 
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surgeons, since not infrequently it is a sequela of gastric 
resection or gastroenterostomy. Organic hypoglycemia 
with relative hyperinsulinism occurs in a small per- 
centage of patients with panhypopituitarism and 
adrenal insufficiency. 

The surgeon is primarily concerned with islet-cell 
adenomas. An islet-cell tumor is rarely over 2 cm. in 
size. Insulomas may occur anywhere in the pancreas 
and are occasionally in the site of ectopic pancreatic 
tissue. Three out of 4 will be found in the body and 
tail of the pancreas. In about 1 out of 6 cases, more 
than one tumor is found. Approximately 10 per cent 
of islet-cell adenomas are malignant and metastasize 
to the liver and regional lymph nodes. Half of these 
metastatic tumors are also capable of insulin produc- 
tion. 

Careful exploration of the entire pancreas is manda- 
tory and requires complete mobilization of the pan- 
creas for palpation and visualization. The duodenum 
should be mobilized by the Kocher maneuver and the 
lateral portion of the gastrohepatic ligament divided 
in order to turn the duodenum medially and thereby 
inspect the posterior surface of the pancreas. The 
lesser sac is entered and the posterior peritoneum 
inferior to the lower border of the pancreas incised 
from the splenic hilus to the superior mesenteric 
vessels in order to carefully reflect and palpate the 
body and tail of the pancreas. If, after careful explora- 
tion, no tumor is found in the pancreas, a thorough 
search for ectopic tumor tissue must be made. Resec- 
tion of the body and the tail of the pancreas may then 
be justified. Simple excision is the safest procedure. 
If multiple tumors exist or if enucleation is difficult, 
pancreaticoduodenectomy may be necessary. In rare 
instances multiple tumors throughout the pancreas 
may require total pancreatectomy. 

—Earl O. Latimer, M.D. 


Alterations in the Pancreatic Resistance to Bile in the 
Pathogenesis of Acute Pancreatitis. DANniL W. 
Exuiotr, Rocer D. Wittrams, and Rosert M. Zot- 
LINGER. Ann. Surg., 1957, 146: 669. 


THE PATHOGENESIS of acute hemorrhagic and necrotiz- 
ing pancreatitis was linked to gallstones more than 50 
years ago by Opie. He proposed that occlusion of a 
“common channel,” linking pancreatic and common 
bile ducts, would cause bile to regurgitate into the 
pancreas and produce pancreatitis. It has previously 
been impossible, however, to confirm this in experi- 
mental animals unless bile is forced into the pancreas 
under extremely high and unphysiologic pressures. 
The experiments reported here were conducted in 
dogs and have suggested a mechanism by which ob- 
struction of a common channel can cause bile to 
infiltrate the pancreas within physiological pressures, 
and produce hemorrhagic pancreatitis. 

Two groups of experiments were performed. In the 
first, pancreatic ductal pressures were measured re- 
peatedly through 48 hours of ductal obstruction and 
compared with pressures in the obstructed biliary 
tree. Measurements were obtained without anesthesia 
or laparotomy. directly from the separate openings of 
the two ducts in the duodenum of dogs through a 
previously placed Thomas cannula in the duodenum. 
They confirmed previous observation that pancreatic 








secretory pressures are initially uniformly higher than 
biliary pressures. This difference increased through 
the first 12 hours of ductal obstruction. However, 
after 12 to 24 hours of ductal obstruction, pancreatic 
secretory pressure fell uniformly while biliary pres- 
sures continued to rise and an equilibrium in pressure 
between the two ductal systems was approached. From 
this, it appears that following common channel oc- 
clusion, if the pancreas is stimulated to secrete, 
initially its secretions will enter the biliary tree. as 
reported by other workers, and mix and incubate with 
bile. 

The second group of experiments was performed to 
determine whether such a mixture of bile and pan- 
creatic secretions could then regurgitate into the 
pancreas within the physiologic range of pressures 
observed in the biliary tree. In unprepared dogs, the 
pancreatic ducts were perfused for less than 30 min- 
utes and at pressures always below 40 cm. of water, 
with various mixtures of bile and pancreatic secre- 
tions, bile and trypsin or lipase, bile and saline. bile 
alone, and pancreatic secretions alone. A pressure 
below 40 cm. of water was chosen for the perfusion 
because this is only slightly above normal pancreatic 
secretory pressure and well within pressures observed 
in the dog’s obstructed biliary tree, particularly with 
retching or straining. The results indicated that al- 
though the pancreas completely resists infiltration 
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with normal bile at such relatively low pressures, 
when bile is diluted with saline-enzyme solutions, 
or pancreatic secretions, more of it will enter and 
produce a mild pancreatitis. However, when bile is 
incubated at body temperature with trypsin, or with 
enzymatically potent pancreatic secretions for from 
12 to 24 hours, either in glassware or in the dog’s 
gallbladder, this mixture will readily infiltrate the 
pancreas at low pressures and produce a lethal hem- 
orrhagic pancreatitis. (The mortality of the pan- 
creatitis produced appeared ta depend upon the pro- 
portion of pancreatic secretion incubated with bile. 
When they were mixed in equal proportions, 100 per 
cent mortality was eink) 

The mechanism suggested from these experiments 
by which occlusion at the sphincter of Oddi can pro- 
duce hemorrhagic pancreatitis consists of three suc- 
cessive events: (1) entry of pancreatic secretion into 
the biliary tree until pressures throughout the common 
channel are in equilibrium; (2) incubation of pan- 
creatic secretions with stagnant bile; and (3) under 
any modest change of pressure in the abdomen, the 
infiltration of the pancreas by this mixture. to which 
it has little resistance. The, experimental evidence 
obtained supports Opie’s “common channel theory” 
in the pathogenesis of acute pancreatitis, at least for 
the 60 to 90 per cent of the patients with a common 
channel. 
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GYNECOLOGY 


UTERUS 


Benign Cervical Erosion in Nonpregnant Women of 
Childbearing Age. WarrREN R. Lana. Am. 7. Obst., 
1957, 74: 993. 


AT THE JEFFERSON MEDICAL COLLEGE HOSPITAL in 
Philadelphia, 137 benign “erosions” of the cervix in 
nonpregnant women of child-bearing age have been 
studied by colposcopy during the past 4 years. The 
cervices of this select group were 11 established cyto- 
logically and histologically as benign. 

After inserting the speculum, the colposcope is ad- 
justed and the cervix inspected. Then the cervix is 
again visualized after gentle swabbing with a cotton 
ball, again after the application of 3 per cent aqueous 
acetic acid and finally after the application of Lugol’s 
solution. The acetic acid causes the epithelium to take 
on a characteristic white, bubbly appearance. The 
author uses the Moeller colposcope and prefers the 10x 
magnification. 

Of the 137 erosions, only one-fourth were in nulli- 
parous women. Ectopia, that is ectopic columnar 
epithelium around the anatomical external os, was 
present in 129. Gland openings in the squamous 
epithelium were present in 123 patients. Thus, these 
two abnormalities were each present in over 90 per 
cent of the patients. Nabothian cysts, mostly too tiny 
to be grossly visible, constituted the next commonest 
finding but were present in only 37 per cent. Increased 
vascularization, detached islands of columnar epithe- 
lium, and leucoplakia were less frequent colposcopic 
findings in instances of benign erosion. 

As an ancillary study, 44 cervices considered to be 
intact by several staff men were studied colposcopically. 
In 20 instances gland openings were found on the 
portio. Ectopia was noted in 8 and nabothian cysts in 
6. Thus benign cervical erosion represents a more 
advanced stage of a condition which is observable 
colposcopically in cervices that appear entirely “‘in- 
tact” to the naked eye. — Everett Shocket, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


A Critical Assessment of the Value of X-Ray Therapy 
in Primary Ovarian Carcinoma. J. P. A. Latour 
and B. A. Davis. Am. 7. Obst., 1957, 74: 968. 


THE AUTHORS subject x-ray therapy, which is so often 
employed postoperatively in patients with primary 
ovarian carcinoma, to critical reappraisal. A poten- 
tially hazardous tool, and certainly a source of signifi- 
cant distress whenever radiation sickness ensues, irra- 
diation should not be employed unless there is evi- 
dence that it is of real value. Accordingly the records 
of 202 patients treated between 1930 and 1950 at the 
Royal Victoria Hospital are reviewed. The group 
treated since 1938 is separated as it was at that time 
that certain technical refinements, which are currently 
practiced, were first introduced. Deep therapy, 220 
kilovolts, is delivered to opposed anterior and posterior 
fields 10 by 25 cm. in size. Focal skin distance is 


usually 50cm. and the half-value layer usually 1.0 mm.. 
The skin dose of each port is 4,500 roentgens and the 
estimated tumor dose is 3,000 roentgens. 

Longevity is the main criterion. Over-all, it was 
37.6 per cent at the 5 year milestone. Prior to 1938 
only 23 of 77 patients were selected for postoperative 
irradiation; the 5 year survival was 21.7 per cent 
(surgery and x-ray) and 37.7 per cent (surgery alone). 
In the era from 1939 to 1950, 33 of 129 patients were 
selected for postoperative irradiation; a 5 year survival 
of 36.4 per cent with surgery and x-ray is not as 
favorable as the 41.8 per cent with surgery alone. 

On reviewing the same data, comparing cases of a 
similar stage of spread, the 5 year survival with surgery 
was either better than or as good as that in which 
surgery was supplemented by postoperative irradia- 
tion. For instance, when the disease was limited to 
both ovaries 11 patients treated with surgery alone had 
a better survival than 15 patients who were also given 
radiation. Of 29 with the disease limited to the pelvis, 
the 16 who were given both did not live longer than 
the 13 who were not given radiation and only treated 
surgically. : 

On reviewing the short-term survival, however, 
there was evidence that life was prolonged by 1 to 3 
months during the first year to year and a half by the 
addition of radiation postoperatively. 

In conclusion the authors refreshingly emphasize 
the desirability of critical analysis. The presented 
data they believe to be statistically sound and they 
interpret their figures as an indication that irradiation 
did not prolong life in patients with ovarian carcinoma. 
Although irradiation may alleviate symptoms the 
authors fear that the induced radiation sickness may 
well offset this possible merit. All in all, they favor less 
radiation therapy. — Everett Shocket, M.D. 


MISCELLANEOUS 


Gestagenic Hormones and Their Role in the Organ- 
ism (Die gestagen wirksamen Hormone im Organis- 
mus). J. ZANDER. Geburtsh. G Frauenh., 1957, 17: 876. 


GESTAGENIC HORMONES are steroids with a hormonal 
action directed toward pregnancy and its conserva- 
tion, and our knowledge of these substances has been 
enhanced very much in recent years by such tech- 
niques as paper chromatography, infrared spectro- 
photography, and radioactive isotopes. Progesterone 
is not the only naturally occurring steroid with 
gestagenic activity, and recently two of its metabolites 
have been described and found to be biologically 
active. 

It has been confirmed that reproduction is im- 
possible without progesterone, but its role in the 
maintenance of pregnancy is less clear. Progesterone 
substances are first formed a few days before ovula- 
tion, are concentrated in the follicular fluid, and their 
highest concentration in the corpus luteum occurs 
between the seventh and ninth days after ovulation. 
Since the luteinizing hormone from the pituitary ap- 
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pears in the urine at maximum concentration be- 
tween the fifteenth and the seventeenth days before a 
menstrual period, the hormone synthesis in the ovary 
or follicle must be rapid indeed. Progesterone has 
been found and qualitatively estimated in peripheral 
blood, uterine vein blood, and umbilical vein blood 
at term, and the amount of progesterone entering the 
maternal circulation from the placenta can be cal- 
culated from these data (about 190 to 280 mgm. in 
24 hours). The placenta probably produces rather 
large amounts during the early weeks of pregnancy 
and those amounts increase steadily as the pregnancy 
progresses to term. This fact will explain why the 
corpus luteum of pregnancy can be removed during 
the second month of gestation without danger to the 
pregnancy since it appears to have a vital role only 
for a few days or weeks. It is possible that its function 
is only that of inhibiting menstrual bleeding and 
contributing to the nourishment of the site of nidation. 
Even though the corpus luteum seems to produce 
some gestagen all through pregnancy, the placenta 
can be considered as the main source of its produc- 
tion. 

There is reason to believe that progesterone origi- 
nates from acetate and cholesterol, and all tissues 
which take part in the synthesis of progesterone (corpus 
luteum, placenta, testis, adrenal cortex) contain a 
specific steroid-forming dehydrogenase (found by 
Samuels and his group) which can be used to test 
tissues for steroid-forming potential. It has also been 
shown recently that testicular and ovarian tissue as 
well as the adrenal cortex of experimental animals 
has the ability to transform progesterone into 17- 
alpha-oxyprogesterone, a forerunner of androstene- 
dione which in turn is a relative of testosterone and 
has been isolated from ovarian follicles, corpora 
lutea, and placental tissue. On the other hand, 
testosterone has, in vitro, been transformed into 
estrogen substances by enzymes of the human ovary. 
We are collecting more and more evidence of the 
close chemical kinship of all sexual steroids and of a 
general similar pattern of biosynthesis in different 
hormone-producing tissues. It appears that the fol- 
lowing sequence of reactions can be postulated: 
acetate-cholesterol - gestagens - androgens-estrogens, 
and it may yet be shown that the dominance of a 
certain hormone under different physiological con- 
ditions and in different glands will be a quantitative 
problem rather than a qualitative one. 

Progesterone is inactivated mainly in the liver, 
probably partly also in the kidneys, and very likely 
in some peripheral tissues such as the skeleton muscle. 
The breakdown products are eliminated through the 
urine and the biliary system into the intestinal canal. 
Animal experiments have made an enterohepatic 
circulation of progesterone likely. So far a definite 
statement about the mode of inactivation cannot be 
made, neither can it be explained yet exactly how and 


why progesterone decreases the contractibility of 
uterine muscle fibers, and how it “interacts” with 
proteins in the periphery. So far progesterone has 
never been demonstrated in its target organs: endo- 
metrium and myometrium. 

—W. Dieter Bergman, M.D. 


The Use of Radium in Benign Gynecologic Condi- 
tions. FRED B. NucEnt, J. GEORGE MEHARG, J. FRANK- 
LIN MENGES, and JAMEs E, GLEICHERT. Pennsylvania M, 
J.» 1957, 60: 1337. 


INTRAUTERINE RADIUM has many advantages over 
hysterectomy in the management of benign uterine 
bleeding. It is simple to use, requires a shorter hos- 
pital stay, and permits more rapid convalescence. In 
addition, it is applicable to the bad-risk patient. 
Radium can also be inserted at the time of curettage 
in a patient who is suspected of having corporeal 
cancer. The main objection to the use of radium in 
benign disease has been the later development of a 
malignant condition of the pelvis. 

The authors reviewed the records of 291 patients in 
whom radium was used in the treatment of benign 
pathologic conditions during 1935 through 1945, 
Both premenopausal and menopausal patients were 
included. The most common diagnosis was dysfunc- 
tional uterine bleeding. Follow-up was successful in 
228 patients (78 per cent). Original microscopic sec- 
tions were reviewed in those patients in whom cervical 
or corporeal malignant conditions subsequently devel- 
oped. The contraindications to major surgery showed 
a predominance of hypertensive cardiovascular dis- 
ease, severe anemia, and diabetes. 

The immediate results of therapy were satisfactory 
in 90 per cent of patients (205 patients); the other 10 
per cent (23 patients) required re-irradiation or 
hysterectomy because of recurrent benign bleeding. 
Thirteen were given further radium treatment and 10 
were subjected to hysterectomy. The authors believe 
that the variability of ovarian susceptibility, varia- 
tions of distance from radium source to ovary, and 
variations in area of the uterine cavity are probably 
contributing factors in the failure of initial irradiation. 
There was one immediate postoperative death in a 
patient who suffered an accidental perforation of the 
uterus with unrecognized ileal injury producing peri- 
tonitis and death. 

Malignant tumors developed in 14 patients, an 
incidence of 6.1 per cent. This is higher than normal 
expectancy. There were 5 cases of cervical cancer, 8 of 
corporeal cancer, and 1 sarcoma of the corpus. Of the 
14 cancers, 5 developed 11 or more years after the 
primary radiation. A malignant condition did not 
develop in any of the patients subjected to repeat 
radium application. From an analysis of the results, 
it is believed that when radiation for benign bleeding 
is elected, larger doses of radium should be employed. 

— Warren R. Lang, M.D. 
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OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


Pregnancy After Pneumonectomy for Pulmonary 
Tuberculosis. Lestr: Wiiitams. Brit. M. 7., 1957, 2: 
1087. 


THE AUTHOR reports a series of 18 patients in whom 
pregnancy occurred after pneumonectomy for pul- 
monary tuberculosis. Two were advised against 
carrying on with their pregnancy. The pregnancies 
were terminated and the patients sterilized. Sixteen 
patients were delivered. The average time interval 
between pneumonectomy and delivery was 26 months 
(varying between 4 months and 4 years). With one 
exception, labor proceeded without undue respiratory 
distress. A living healthy child was born of all but one 
of the patients. All patients have been followed up for 
a minimum of 1 year. 

Two patients suffered respiratory distress during 
labor, one very mild, one severe. Both recovered com- 
pletely after delivery and have shown no evidence of 
respiratory damage due to stress in labor. The patient 
in severe distress was sterilized after delivery; the other 
was later delivered of a second child without any dis- 
tress whatever. The disease of 1 patient was reacti- 
vated 6 months after delivery and required further 
antituberculous treatment. 

Mild hypertension developed in 1 patient at 36 
weeks. In 2 patients toxemia developed; in 1 it was 
mild and in the other moderately severe. One patient 
had severe hydramnios at 38 weeks. One had a post- 
partum hemorrhage which required a blood trans- 
fusion. One had a premature but healthy infant; 
another a stillborn child due to blood incompatibility 
between mother and fetus. One later aborted a second 
pregnancy. 

While it is unwise to draw definite conclusions from 
the small number of cases reported, it seems obvious 
that a woman who becomes fit to return to normal 
housework following pneumonectomy for tuberculous 
disease is able to undertake pregnancy and normal 
delivery without undue hazard. 

——Charles Baron, M.D. 


A Statistical Evaluation of the Nitroglycerine Flicker 
Fusion Threshold Test and the “Weight Gain 
Sign” in the Prediction of the Clinical Sadie 
of Pre-eclampsia. J. GARDINER and G. HERDAN. 7. 
Obst. Gyn. Brit. Empire, 1957, 64: 691. 


THE FLICKER FUSION THRESHOLD TEST can be defined 
as the minimum number of cycles per second at which 
the separate flashes of a flickering light appear to fuse 
into a steady light. Since the test is optimal under con- 
ditions of normal vascular tone it is adversely affected 
by both vasospasm and vasodilatation. If administra- 
tion of the vasodilator, nitroglycerine, to a test sub- 
ject reduces the flicker fusion threshold, normal tone 
is presumed to have existed, the ability to discern 
flicker having been impaired by the congestion caused 
by the vasodilator—a negative test. On the other hand 
an increase in the flicker fusion threshold after nitro- 


glycerine is given denotes a state of vasospasm relieved 
by the vascdilator and improved perception—a posi- 
tive test. 

Its use as a prognostic test in toxemia depends on 
the assumption that this alleged “‘prehypertensive”’ 
increased vascular tone nearly always progresses to 
overt hypertension of pregnancy. 

An attempt is made to evaluate the prognostic 
significance of this test and compare it to the “‘weight 
gain sign’’ described as an excessive weight gain at 20 
to 30 weeks in a primigravida with pre-eclampsia. It 
had been previously demonstrated that approximately 
90 per cent of normotensive or hypotensive primiparas 
who have this early weight sign (a gain of over 8 
pounds between the twentieth and thirtieth weeks) 
develop pre-eclampsia (mild or severe) by term or 
during labor, but if such a patient does not increase 
her weight by more than 8 pounds in those critical 
weeks she will not, in the vast majority of cases, have 
pre-eclampsia. 

Ninety-four pregnant women were studied with 
the nitroglycerine flicker fusion threshold test. Sixty- 
two primigravidas were studied with regard to their 
weight gain during the twentieth to thirtieth week of 
gestation. Because of the relative lack of specificity of 
the results, the authors attach less importance to the 
nitroglycerine flicker fusion threshold test and to the 
“weight gain sign” as prognostic measures in pre- 
eclamptic toxemia than other workers. 

The “‘weight gain sign” is the more specific and 
practical of the two tests.  —Harry Fields, M.D. 


Placental Insufficiency. Donatp G. McKay and 
Artuur T. Hertic. Bull. Margaret Hague Mat. Hosp., 
1957, 10: 3. 


THE AUTHORS in a detailed and painstaking study 
show various abnormalities, anatomic and metabolic, 
which indicate placental insufficiency at different 
stages of human development. The earliest changes 
noted were found in ova, which were free in the 
uterine cavity and showed such abnormalities as 
multiple nuclei, pyknotic nuclei, necrosis of cells, and 
aty, cal size. The specimens found in the stage of 
early implantation showed such changes as a defec- 
tive trophoblastic shell with absence of cytotro- 
phoblast or absence of an embryo and chorionic 
cavity. In later stages of implantation they believe 
hypoplasia of the chorion would indicate placental 
insufficiency. 

The authors discuss the question of maternal en- 
vironment versus heredity in the causation of abor- 
tion. The first clinical evidence of placental in- 
sufficiency occurs during the period of most frequent 
abortions, the tenth to fifteenth week of gestation, 
which is estimated to occur in 10 per cent of full-term 
pregnancies. Two main causes are listed here as the 
reason for abortion, defects of the ovum and maternal 
abnormalities. Out of 1,000 abortions the authors 
examined, 617 were due to ovular defects and 383 due 
to maternal abnormalities. The authors caution that 
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this method of study regardless of how carefully it is 
done, is open to some question. The largest single 
cause of abortion was blighted ova, 48.9 per cent. 
Interest in these is reduced because most of the 
abortions occur by the tenth week. Some of the 
blighted ova produce hydatidiform moles, which 
shows the futility of prolonging the life of a blighted 
ovum. In the group in which the ova are normal, the 
authors found several types of placental insufficiency, 
amounting to 26.6 per cent of the total. 

They discuss various factors in placental insuf- 
ficiency such as hormone balance, placenta acreta, 
abdominal pregnancy, thrombosis, hemorrhage, and 
infection, as factors relating to the cause of such in- 
sufficiency. The authors point out that this period of 
time when abortion is common is a period of change 
in physiology and chemistry for both the placenta and 
the fetus. The second trimester is by and large a fairly 
safe period considering placental insufficiency as a 
cause of death of the fetus. In the third trimester, an- 
other period of danger occurs. The authors discuss 
postmaturity, the concomitant placental changes 
which occur, and toxemia and premature separation 
of the placenta as a cause of placental insufficiency. 

Examples of an inadequate placenta may be found 
at any stage and represent hopeless cases; however, in 
many, no anatomic defects can be found and these 
offer hope of salvage. —Byford F. Heskett, M.D. 
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Fic. 1. (Gliicksmann). Upper left. Hyperplasia of the 
squamous and columnar epithelium at their junction 
at the os histologicum of a pregnant cervix (X150). 
Lower left. The squamocolumnar junction of the cervix 
in a premenopausal, nonpregnant woman (X150). 
Upper right. Proliferation and squamous metaplasia of 
reserve cells in the pregnant endocervix near the os 
histologicum (X160). 


The True Incidence of Silent Rupture of Cesarean 
Section Scars; a Prospective Analysis of 403 Cases, 
Paut Pepowitz and RatpH M.,. Scuwartz. Am. 7. 
Obst., 1957, 74: 1071. 


THE AUTHORS’ sTUDY which was initiated in 1953, has 
been carried out at the Jewish Hospital of Brooklyn 
to ascertain the incidence of dehiscence of the uterine 
scar. 

Rupture is considered to be complete when the 
edges of the scar are separated and the contents of the 
uterus present through the defect. The defect may in- 
volve a small section of the scar or all of it. In disrup- 
tions of the lower segment, the defect may not become 
evident until the overlying bladder and vesicouterine 
peritoneum are mobilized. Rupture is considered to 
be incomplete when only the outermost edges of the 
myometrium are bridged by a thin, relatively avas- 
cular, translucent membrane of scar tissue. A scar is 
considered to be intact regardless of its width or thick- 
ness if the edges of the myometrium are in complete 
apposition. 

Four hundred and three consecutive cesarean sec- 
tions in patients with 482 scars are reviewed. There 
were 48 ruptures, of which 22 occurred in previous 
transverse incisions, 20 in vertical incisions, and 6 in 
classical incisions. The incidence of rupture in a trans- 
verse scar was 8.3 per cent, in a vertical scar 12.9 per 
cent, and in a classical scar 18.2 per cent. 
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The two most important factors for evaluating scar 
potentiality namely, surgical technique and healing 
power of the patient, cannot be ascertained from all 
available data. An afebrile postoperative course does 
not guarantee a good scar, nor a febrile course indi- 
cate a poor scar. Symptomatic rupture of a previous 
scar during pregnancy almost invariably occurs in the 
classical type of incision. Lower segment scars rarely 
produce symptomatic rupture prior to labor. 

Elimination of the classical incision will minimize 
the occurrence of symptomatic rupture prior to the 
anticipated date of a repeat section. 

There is no means of predicting accurately the be- 
havior of a uterine scar during the course of a sub- 
sequent pregnancy. —RHarry Fields, M.D. 


Septic Abortion. Benjamin TEeNNy, A. BRIAN LITTLE, 
and EmiLtE WamsTEKER. WV. England J. M., 1957, 257: 
1022. 


THE AUTHORS review 150 cases of septic abortion from 
the gynecologic service at the Boston City Hospital. 

As a group, patients with the diagnosis of septic 
abortion have a mean age of 28 years, are married, are 
gravida 5, para 3, and are admitted to the hospital at 
the eleventh week of gestation. Twenty-four per cent 
admit interference (catheter, stylet, potassium per- 
manganate insertion, quinine or ergot ingestion). 
They give a history of chills and vaginal bleeding, and 
in all cases can be diagnosed by pelvic examination. 

Laboratory examination including pregnancy tests, 
white cell counts, and bacteriologic tests contributes 
little except in determining the prognosis or in evalu- 
ating complications when complications develop. 

Therapy is individualized when complications or 
neglect are evident. The general therapy of antibiotics 
(penicillin, streptomycin, and sulfadiazine) and evac- 
uation of the uterus to treat inevitable or incomplete 
abortion has proved successful. In general, 12 hours 
of antibiotic therapy followed by curettage is the 
treatment of choice. Complications of hemorrhage, 
pneumonitis, lower nephron nephrosis, and adrenal 
failure were encountered in this series. 

—Harry Fields, M.D. 


Relationship Between Hormonal Changes in Preg- 
nancy and the Development of “Mixed Car- 
cinoma” of the Uterine Cervix. ALFRED Gticks- 
MANN. Cancer, 1957, 10: 831. 


THERE IS EVIDENCE that repeated pregnancies starting 
at an early age have an influence on the incidence of 
cancer of the uterine cervix. It is now well established 
that the factor responsible for the carcinogenic effect 
is the endocrine stimulation of the uterine tissue rather 
than the mechanical trauma of childbirth. There is 
still another aspect of the relation of pregnancy to 
cervical cancer, namely, the appearance of special 
types of carcinoma during or shortly after pregnancy. 

The incidence of the mixed carcinomas in a series 
of 2,500 cases was 8 per cent, that of adenocarcinomas 
5 per cent, and that of squamous cell cancers 87 per 
cent. The clinical histories of the patients with mixed 
carcinomas relatively frequently revealed a recent 
pregnancy, i.e., the cancer was diagnosed either dur- 
ing a pregnancy or within a short time after its ter- 
mination, with the symptoms dating back to that 
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period. An association with a recent pregnancy was 
found in 1.2 per cent of the squamous cell carcinomas, 
in 4.8 per cent of the adenocarcinomas, and in 17 per 
cent of the mixed carcinomas; or mixed carcinomas 
accounted for 51 per cent of the tumors among the 
pregnancy cases, as against only 8 per cent for the 
whole series. 

The association of the mixed carcinomas with preg- 
nancy was too marked to be merely fortuitous. The 
most likely interpretation of this finding is that the 
endocrine changes of pregnancy are responsible for 
the promotion of carcinogenesis and for the differen- 
tiation of these tumors. This is supported by histologi- 
cal studies on the normal pregnant cervix. At their 
junction the squamous and the columnar epitheliums 
show a marked hyperplasia during pregnancy (Fig.1) 
as compared with the condition in nonpregnant pre- 
menopausal women (Fig. 2). In addition, the reserve 
cells at the base of the columnar epithelium and the 
base of the cervical glands proliferate, undergo a 
squamous metaplasia (Fig. 3), and assume an appear- 
ance that suggests that they are the normal prototype 
of the glassy cell type of mixed carcinomas. 

So far as one can surmise from animal experiments, 
observations might support the interpretation that 
hormonal influences are concerned with the type of 
differentiation in the female genital tract and that 
they can produce changes similar to those observed in 
the mixed carcinomas of pregnancy and in the late re- 
curring, controlled cervical cancers. It is not known 
what hormones are involved in human cases. 

—Charles Baron, M.D. 


LABOR AND ITS COMPLICATIONS 


Fetopelvic Grading of Breech Presentations. D. F. 
KALTREIDER. 7. Am. M. Ass., 1957, 165: 132. 


THE AUTHOR discusses the difficulties in deciding for 
or against a vaginal delivery in breech presentation. 
The three important factors in this problem are pelvic 
size, pelvic shape, and the fetal size. He studied 634 
breech presentations out of 18,954 single births, 
eliminating twins and those weighing less than 400 
grams at the University of Maryland Hospital. 

Selection of type of delivery was determined first 
by considering pelvic size and shape. X-ray was used 
for this purpose because of the low percentage of error. 
The important measurements are the obstetrical con- 
jugate, the transverse diameter of the inlet at the 
superior strait, the interspinous and the anterior 
posterior diameter of the outlet at the lower pelvis. 

Insofar as pelvic shape is concerned, the author 
believes that the gynecoid pelvis is good for the after- 
coming head in normal size pelves and even slightly 
contracted with the occiput anterior. In the flat pelvis 
or the android type, the head tends to come down in 
the transverse diameter and may even rotate poste- 
riorly. With an obstetrical conjugate of less than 10 
cm. the problem is acute. When there is funneling of 
the pelvis the problem is even worse. 

The author confirms the fact that estimating the 
size of the baby is difficult and open to error, in his 
cases from —934 grams to +912 grams, the average 
error being an underestimation of 113 grams. He 
attempted to cut the error by having four examiners 





make an estimate and then taking a mean of the 
results. 

The patients were graded 1 to 8 on the basis of 
pelvic size, shape, and fetal weight. The author also 
cautions that the shape of the sacrum and the type of 
labor are important. Charts are shown giving perinatal 
loss, grading of the breech presentations, and examples 
of favorable and unfavorable combinations. 

—Byford F. Heskett, M.D. 


The Chinese Type of Female Pelvis; Its Relation to 
Difficulty of Labor. P. Y. We1, H. Y. Cuen, and Y. P. 
Cuen. 7. Internat. Coll. Surgeons, 1957, 28: 296. 


THE AUTHORS discuss the Chinese female pelvis on the 
basis of the Caldwell-Moloy classification. The ma- 
terial used consisted of 353 unselected consecutive 
roentgenograms and represented pelves of Chinese 
women from almost all provinces of China; no racial 
admixtures were included. The criteria for difficult 
deliveries were: (1) difficulty in rotation; (2) use of 
excessive traction; (3) baby born with evidence of 
intracranial injury, or a stillbirth due to pelvic condi- 
tions; (4) cesarean section after trial of labor without 
inertia or anomalies of soft parts; and (5) forceps 
delivery requiring excessive traction. Several charts 
are included showing comparisons between Chinese 
and other racial pelves. The authors’ group of pa- 
tients showed a higher incidence of platypelloid pelvis 
(13.6 per cent) than that of the American, Negro, or 
Filipino. The anthropoid type was rather low in their 
series (5.9 per cent). Sacralization occurred in 24 per 
cent. Difficulty with labor was noted in 21 per cent of 
the total series, and with the anthropoid type the 
incidence was as high as 55.6 per cent. 
— Byford F. Heskett, M.D. 


Intense Uterine Contractions with Special Reference 
to Massive Pulmonary Hemorrhage of the Newborn. 
Puitur E. RotumMan. West. 7. Surg., 1957, 65: 308. 


MAssIVE PULMONARY HEMORRHAGE Of the newborn re- 
mains somewhat inexplicable although it is not a rare 
event. In 1932 the author noted a fetal death after the 
presumedly excessive stimulation of the uterus by 
nasal pituitrin and at autopsy the lungs were filled 
with intra-alveolar hemorrhage. In 1934, he reported 
an instance that followed a delivery in which uterine 
contractions were unusually strong even though no 
oxytocic was employed. A third case is that in which 
cesarean section was undertaken because of vaginal 
bleeding and the fear of abruptio placentae; death 
occurred 78 hours after delivery. The fourth case also 
was that of a death 3 hours after a delivery which was 
characterized by intense uterine contractions. 
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Fetal anoxia secondary to the over-forceful uterine 
contractions is a postulated mechanism. This thesis 
presumes that anoxia induces capillary damage with 
subsequent congestion, transudation, and hemor- 
rhage. The work of Motley suggests that anoxia per 
se raises the pressure of the pulmonary artery. Cathe- 
terization studies on fetuses in utero of monkeys and of 
sheep have disclosed that the elevation of. the fetal 
arterial blood pressure is coincident with and in pro- 
portion to each contraction of the uterus. 

—Everett Shocket, M.D. 


Cesarean Section. B. D. PATWARDHAN. 7. obstet. gin, 
India, 1957, 8: 1. 


AN ANALYsIs is presented of 602 consecutive cesarean 
sections performed at the Nowrosjee Wadia Maternity 
Hospital, Bombay, during the 5 year period from 
1950 through 1954. Since there were 40,399 deliveries 
during that period of time the incidence of cesarean 
section was 1.49 per cent. This is much lower than 
the usually stated incidence of 5 per cent of hospital 
deliveries. The low rate may be partly attributable to 
the fact that before a section is done, permission must 
be obtained from a senior member of the visiting staff. 
It is not felt that the low section rate is accompanied 
by a high forceps rate or a higher incidence of crani- 
otomy. 

The most frequent indication for cesarean section 
was contracted pelvis (50.83 per cent). Previous section 
accounted for 23.25 per cent; previous section cases 
were not routinely re-sectioned. Placenta previa 
accounted for 8.97 per cent, abnormal presentations 
for 4.31 per cent, ruptured uteri for 2.32 per cent, and 
rigid cervix for 2.15 per cent. 

The low segment operation was the one most fre- 
quently performed. Classical cesarean section in the 
absence of sterilization was very rarely done—the 
exceptions being desperate cases of placenta previa or 
when immediate removal of the child was imperative. 
Cesarean hysterectomy was the least frequently per- 
formed type. The majority of cases were operated on 
under local anesthesia or local supplemented by 
pentothal or inhalation anesthesia. 

A new method of extraction of the fetus is described 
for use when the head is wedged in the pelvis. It con- 
sists of a transverse incision in the lower uterine seg- 
ment, delivery of the shoulders, then the breech and, 
finally, lifting out the head. 

The over-all gross cesarean section maternal mor- 
tality rate was 1.82 per cent; when only registered cases 
were considered, the rate was 0.33 per cent. The per- 
inatal mortality was found to be 9.9 per cent. 

— Warren R. Lang, M.D. 
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GENITOURINARY SURGERY 


ADRENAL, KIDNEY, AND URETER 


Some Brief Notes with Reference to Intravenous 
Urography in Children (Kurze Hinweise zur i.v. 
Urographie bei Kindern). K. Nitscuw and F. A.utes. 
Rschr, Urol., 1957, 50: 353. 


THE AUTHORS prefer to use urografin for intravenous 
urography in children. They never use less than 12 
c.c. of 76 per cent urografin (12 c.c. in nurslings, often 
more; in older children, usually 20 c.c.). Iodine-sensi- 
tivity is tested for by the conjunctival and intra- 
cutaneous tests. Although the iodine tests were as posi- 
tive in 2 children they later tolerated urografin well. 
For children with a positive test, the author recom- 
mends preliminary intravenous injection of 2 c.c. with 
a subsequent waiting period of 30 minutes. 

No special preparatory measures are necessary. The 
authors do not fix the length of the exposure interval, 
the period between injection and exposure, but vary 
itin accordance with preliminary findings upon fluor- 
oscopy. 

If there is much gas in the intestines, a suppository 
is administered and the patient permitted to walk 
about before and after defecation. If gas still persists 
the examination is deferred for 24 hours, or more, un- 
til a favorable situation is present. 

Demonstration of a renal pelvis with the aid of 
strong pressure from a rounded tube is usually more 
satisfactory than such procedures as tomography, fili- 
ing the stomach with gas or water, etc. 

The exposures should follow, as a rule, at intervals 
of 7, 15, and 22 minutes after the injection of the con- 
trast material. The film-is developed at once, and fur- 
ther exposures made if needed. Four selected roent- 
genograms in the original text illustrate the excellent 
contrast which can be obtained and the significance of 
the roentgenograms for recognizing pathological con- 
ditions in the urinary system. 

— John W. Brennan, M.D. 


The Healing of Renal Wounds; Partial Nephrectomy. 
oHN J. Murpuy and Ricuarp Best. 7. Urol., Balt., 
1957, 78: 504. 


MAXIMAL CONSERVATION of functioning renal tissue is 
the major objective of surgical treatment for localized 
disease of the kidney. Wide application of the opera- 
tion of partial nephrectomy has been somewhat 
limited because of serious complications, such as 
secondary hemorrhage and urinary fistula. The high 
incidence of complications led to virtual abandonment 
of the procedure until about 1930 when it was revived 
for the treatment of renal calculi and localized cysts, 
or for caliectasis. 

In 1949, Carl Semb demonstrated that partial 
nephrectomy was feasible in carefully selected cases of 
renal tuberculosis, and he reported an extremely low 
morbidity. A review of the available literature since 
1930 reveals that complications of partial renal resec- 
lion continue to occur despite improved surgical care 
and modern antibacterial therapy. In 819 cases of 


partial resection of the kidney for localized cysts, 
calculi, abscesses, hydronephrosis, caliectasis, and 
benign tumors, the incidence of secondary hemorrhage 
was 3.4 per cent. Urinary fistula occurred in 3.9 per 
cent and secondary nephrectomy was necessary in 
2.5 per cent. Thus, a significant number of patients 
suffered severe complications or were subjected to the 
hazards and discomfort of a second major operation. 
Similarly, in 384 cases of partial nephrectomy for 
tuberculosis collected from the available literature for 
the same period, urinary fistula occurred in 5.5 per 
cent, secondary hemorrhage in 2.9 per cent, and 
secondary nephrectomy had to be performed in 3.4 
per cent. If the 226 partial nephrectomies for renal 
tuberculosis which were reported by Semb are ex- 
cluded, the incidence of urinary fistula in the tuber- 
culosis series was 12.7 per cent, of secondary hem- 
orrhage 7 per cent, and of secondary nephrectomy 8.2 
per cent. 

The explanation for the discrepancy between 
Semb’s result and those of others is probably due to 
his careful selection of cases and his utilization of a 
technique whereby the amount of ischemic tissue left 
behind to undergo necrosis and atrophy was mini- 
mized. The conventional type of wedge resection with 
approximation of the residual flaps by deep horizontal 
mattress or cobbler sutures must frequently result in 
necrosis of the tissue. The present study was designed 
to determine the normal course of healing after the 
conventional wedge type of partial nephrectomy and 
after another meth~4 which was thought likely to de- 
crease the likelihood of tissue necrosis. 

Three groups of animals were operated upon in the 
course of this study. The wedge type of resection was 
utilized in the first group of 7 dogs. The animals were 
anesthesized with intravenous pentobarbital and the 
kidney was exposed through a flank incision. The 
renal capsule was incised over the upper pole of the 
kidney and reflected to the lower limit of the line of 
resection. Hemostasis was secured during the resection 
by placing a Crafoord clamp on the vascular pedicle. 
A wedge of renal parenchyma was excised with the 
calyces and infundibulum of the upper pole. The 
collecting system was closed with a continuous suture 
of No. 00000 atraumatic catgut. Hemostasis was ob- 
tained by identifying the bleeding points after release 
of the clamp and ligating them with transfixion 
sutures of No. 00000 catgut. The flaps of renal paren- 
chyma remaining after excision of the wedge were 
approximated with horizontal mattress sutures but- 
tressed with tabs of perirenal fat. The capsule was 
closed over the incision with interrupted sutures of 
No. 000 catgut. 

In the second group of animals, the renal paren- 
chyma in the upper pole was sectioned transversely 
to the long axis of the kidney after reflection of the 
capsule. Approximately one-third of the kidney 
parenchyma, including the same portion of the col- 
lecting system as removed by the wedge incision, was 
excised. The collecting system was carefully closed 
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with a continuous No. 00000 atraumatic catgut suture. 
Hemostasis was secured by individual suture-ligation 
of the vessels visualized when the clamp on the renal 
pedicle was released. After hemostasis was accom- 
plished a free graft of peritoneum was applied to the 
raw surface of the kidney by suturing the edges of the 
graft to the renal capsule. 

In the third group of animals, transverse resection 
of the renal parenchyma was accomplished exactly as 
in the second group, but the management of this 
group differed from that of group 2 in that no graft 
was utilized, the renal capsule being loosely approxi- 
mated across the cut surface. 

Animals in each series were sacrificed at weekly 
intervals so that gross and microscopic evidence of 
the course of healing could be obtained over a period 
of 7 to 8 weeks. Comparison of the wedge type of 
resection with a transverse method from the technical 
aspect emphasized the difficulty of closing accurately 
the renal collecting system when it was at the apex of 
a narrow wedge, whereas closure was accomplished 
with ease on the broad, flat surface of the transverse 
section. Visualization of the bleeding points and 
accurate placement of hemostatic suture ligatures was 
likewise more difficult in the wedge type of resection. 

Except for superficial wound infections, no com- 
plications developed in any of the animals. In the 
wedge resections examined one and two weeks after 
operation, the mattress sutures had cut deeply into 
the parenchyma and there was necrosis of the tissue 
distal to the sutures. Later in the course of healing it 
was apparent that there was scarring and fibrosis of, 
and between, the flaps with an area of atrophy several 
millimeters wide on either side. In the kidneys re- 
sected by the transverse method, and on which a 
peritoneal graft was placed, there was evidence of a 
small hematoma beneath the graft in all but 2 cases. 
Compression of the adjacent renal parenchyma was 
shown by a thin zone of atrophy just below the cut 
surface. Thus, the desired effect of the graft (that of 
sealing the raw surface and promoting early healing) 
was lost. In the group of animals in which the capsule 
was loosely applied across the cut surface of the kidney 
after hemostasis was secured, healing proceeded with- 
out difficulty. There was no evidence of necrosis or 
hematoma formation. Microscopic examination of the 
tissue at various stages of healing after this procedure 
indicated minimal atrophy of the remaining renal 
parenchyma. 

The technique of transverse resection has been used 
in 5 patients in the past 6 months. It has proved to be 
entirely satisfactory in every respect. The time re- 
quired for the procedure has been decreased and the 
blood loss has been minimized. 

—Ray C. Johnston, M.D. 


Arteriosclerosis and Renal Hypertension; Indications 
for Aortography in Hypertensive Patients and Re- 
sults of Surgical Treatment of Obstructive Lesions 
of Renal Artery. Eucene F. Poutassz and HARRIET 
P. Dustan. 7. Am. M. Ass., 1957, 165: 1521. 


ENCOURAGED BY EARLIER EXPERIENCES with trans- 
lumbar aortography in their study of certain hyper- 
tensive patients, the authors applied this investigative 
technique in the study of hypertensive disease in 104 


patients. The patients were carefully selected. If hyper- 
tensive and unexplained disparity in the size or func- 
tion of the kidney was demonstrated by excretory 
urography, the patient was subjected to translumbar 
aortography. As a general rule, the authors adhered 
to the dicta that a kidney which does not function on 
the basis of excretory urography but is anatomically 
normal on retrograde pyelogram must have an ob- 
struction of its vascular supply. 

Premature arteriosclerosis occurs with sufficient 
frequency to permit aortographic studies on young 
hypertensive patients. Renal arteriosclerosis is an im- 
portant cause of hypertension in the 20 to 35 year age 
group. Aortography should be performed in the elderly 
hypertensive patient who rapidly develops accelerated 
or malignant hypertension, or in any age patient who 
has had long-standing essential hypertension but 
whose disease becomes rapidly worse. 

Of the 104 patients selected for aortography, 30 
were found to have focal renal artery disease. In the 
majority of the 30 patients the obstructive lesion of the 
renal artery was considered to be the primary cause of 
the hypertension, whereas in other patients it was 
considered to be a complication of existing essential 
hypertension. Of the 30 patients found to have hyper- 
tension associated with renal artery disease, 19 were 
subjected to various surgical procedures. Of the 11 
patients whose pressure had returned to normal, 10 
underwent nephrectomy and one grafting of the renal 
artery. Of the 6 patients whose condition improved 
but not to normal, 4 underwent nephrectomy, one 
endarterectomy, and one dilatation of the renal artery 
orifice. 

Nephrectomy is the operation of choice for relief of 
a hypertensive state caused by unilateral renal artery 
obstructive disease when the involved kidney shows 
distinct atrophy and reduced function. Other surgical 
techniques may be used if the involved kidney is 
normal in size and function, and may be obligatory in 
patients with bilateral obstructive lesions. These con- 
sist of segmental aortic homografts with attached renal 
arteries for obstruction of the first portion of one or 
both renal arteries, excision of constricted segments 
and end-to-end anastomosis of the renal artery, and, 
finally, endarterectomy for eccentric plaques ob- 
structing the lumen of the renal artery. 

If it is possible that a reliable test for detecting the 
presence of renal pressor substances can be produced, 
then renal angiography can be selectively used only 
when indicated. —Peter L. Scardino, M.D. 


Simple Cysts of the Kidney; Report of 9 Cases, Kari 
Sirota. Ann. chir. gyn. fenn., 1957, 46: 267. 


THE AUTHOR reports 9 cases of simple cysts of the kid- 
ney treated at the Second Surgical University Clinic 
in Helsinki. 

The mean age of the patients in this series was 51 
years. The author believes that these cysts were con- 
genital in origin, but began to grow at a later age. 
Two patients had multiple congenital anomalies. 

Microscopic examination of the cyst wall revealed 
in 5 of 6 cases that the cyst fluid directly bordered ona 
solid layer of connective tissue. In only one case were 
remnants of an endothelial layer observed on the 
inner surface of the cyst cavity. One cyst wall showed 
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inflammatory changes and another calcification. 
Both were associated with previous pyelonephritis in 
that kidney. 

Treatment was nephrectomy in 3 cases, partial 
nephrectomy in one case, excision of the external cyst 
wall in 4 cases and puncture with aspiration in one 
case in which the cyst had been palpated during a 
laparotomy. — Bernard H. Hymel, M.D. 


Tumefactive Zanthogranulomatous Pyelonephritis. 
Donatp W. SeEuzer, Davin C. DAHLIN, and JAMEs H. 
DEWEERD. Surgery, 1957, 42: 874. 


TUMEFACTIVE xanthogranulomatous pyelonephritis is 
a lesion of the kidney associated with suppuration. 
Grossly, it is a yellow tumor replacing a portion of the 
kidney and extending into the perinephric tissues. 
Microscopically, it is characterized by a number of 
clear foamy cells. ‘These are arranged in sheets and 
cords and are associated with large numbers of 
lymphocytes and plasma cells. This picture is 
similar to the picture of hypernephroma. However, 
there is no papillary or acinar arrangement of the 
cells and the nuclei are all uniform in size, shape, and 
stainability. 

The discovery that a patient with tumefactive 
xanthogranulomatous pyelonephritis has: been mis- 
takenly diagnosed as having an inoperable hyper- 
nephroma prompted this report. The histories of 6 
patients with tumefactive xanthogranulomatous pye- 
lonephritis are presented as well as the history of a 
seventh patient, whose kidney showed a picture which 
was thought to represent a transitional stage from 
subacute pyelonephritis to the granulomatous process 
described. A review of the histories of these 7 cases 
revealed that they all presented with a complaint of 
abdominal pain; 3 experienced fever. In 6 patients 
the urine showed albumin and in 6 leucocytes were 
present. The pyelogram revealed definite evidence of, 
or a suggestion of, a space-occupying lesion in the 
left kidney in 5 cases; in 2 the left kidney was non- 
functioning. Cultures taken at operation were positive 
in 3 cases; urine culture was found to be positive in 1 
case. 

A nephrectomy on the left side was performed in 5 
of these patients. In the 2 others surgical exploration 
and biopsy were carried out. The common denom- 
inator in these cases was renal suppuration, usually 
prolonged. 

The compatibility of the clinical history of patients 
with xanthogranulomatous pyelonephritis with a 
diagnosis of hypernephroma, as well as the similarity 
of the roentgen and histological pictures of the two 
diseases was impressive. ‘The comparative ease with 
which the cases presented were said to have been 
diagnosed suggests that xanthogranulomatous pyelo- 
nephritis occurs much more frequently than it is 
recognized. —John T. Grayhack, M.D. 


Treatment of Wilms’ Tumor; a Report of 3 Consecu- 
tive 10 Year Cures, WituiaM J. BuTLeR. South. M. 7. 
1957, 50: 1372. 


THE AUTHOR reports 3 cases with cures for 16, 15, and 
13 years. Treatment in these cases consisted of pre- 
operative irradiation, lumbar nephrectomy, and post- 
operative irradiation. 
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The author advocates preoperative irradiation, giv- 
ing a daily dose of i100 to 125 roentgens, and post- 
ponement of the nephrectomy until a sufficient time 
after irradiation for maximum shrinkage of the tumor 
and complete subsidence of the x-ray reaction. He 
feels that the only argument against this plan is the 
possibility of metastasis during the interval before 
surgery, which he regards as a calculated risk that is 
compensated for by the fact that irradiation promotes 
tumor shrinkage and makes lumbar nephrectomy 
easy—a consideration of special importance to the 
urologist working away from a large medical center. 

Nephrectomy should be done 4 to 6 weeks after 
irradiation, and postoperative irradiation should fol- 
low 3 to 12 weeks after surgery. 

The 3 patients whose cases were reported are now 
20, 18, and 16 years old, respectively, and all are in 
good health. Two patients have some postirradiation 
vertebral damage, but in neither case is it disabling. 
The oldest patient and only girl in this group men- 
struates normally. —Paul R. Leberman, M.D. 


Indications for Nephrectomy, Nephroureterectomy, 
and Partial Nephrectomy in Renal Tuberculosis. 
Ernar Lyunccren. 7. Urol., Balt., 1957, 78: 499. 


IT WAS ALMOST UNIVERSALLY AGREED at the end of the 
1940’s, that renal tuberculosis should not be operated 
upon in the parenchymatous, or nondestructive stage. 
On the other hand, most urologists performed ne- 
phrectomy in unilateral destructive renal tubercu- 
losis. Nephrectomy at the most suitable moment, 
when the patient had acquired the greatest possible 
resistance to the tuberculous infection, began to gain 
more and more ground. In order to attain this state, 
many considered preoperative sanitarium treatment 
necessary, as recommended by Thomas in the United 
States as long ago as 1928. It was considered espe- 
cially advisable in cases with co-existing extrauro- 
genital tuberculous lesions. Some urologists hesitated 
to perform nephrectomy in early and especially in 
symptomless cases of renal tuberculosis. In Denmark, 
Great Britain, Switzerland and Sweden, sanitarium 
treatment was being given to an increasing extent. 

After the introduction of chemotherapy the indi- 
cations for nephrectomy gradually changed consider- 
ably. With chemotherapy it is possible to achieve 
clinical, and, in some cases, even anatomical healing 
in renal tuberculosis. This required prolonged treat- 
ment of a year or two with so-called combined chemo- 
therapy; in the opinion of several urologists the most 
effective form is triple drug therapy (para-amino- 
salicylic acid, in. hormones and streptomycin). An 
important factor in the achievement of good results 
from this treatment is renal function, for if this is di- 
minished one cannot expect a sufficiently high con- 
centration of the drugs in the urine. If function is good 
there is no reason why the results should not be 
equally good whether the kidney contains one lesion 
or more, provided they are connected with the renal 
pelvis so that they are in contact with the urine. When 
the lesions are isolated from the renal pelvis, for ex- 
ample, by a stricture in the neck of the calyx, the 
bacteriostatic drugs cannot exercise any appreciable 
influence. Another reason for this is that the blood 
supply to such foci is often insignificant. 
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One definite indication for nephrectomy is the self- 
nephrectomized, so-called, “cement kidney.” ‘The 
tuberculous lesions in such kidneys do not heal and 
the kidneys, being foci of tuberculosis, constitute a 
dangerous threat. Tuberculous pyonephrosis, espe- 
cially if secondarily infected, is another definite indi- 
cation for surgery, as are all kidneys with severely 
impaired function in which advanced tuberculosis 
usually exists. However, if the decreased renal func- 
tion is caused by a stricture of the ureter, and the kid- 
ney is not too much destroyed, one should not per- 
form nephrectomy, but resect the stricture and repair 
the ureter instead. Social and economic conditions 
may sometimes intervene in determining the indica- 
tions for nephrectomy. In the prechemotherapeutic 
era opinions differed as to the advisability of removing 
a tuberculous ureter at the time of nephrectomy for 
renal tuberculosis. The advocates of this operation 
maintained, among other reasons, that ureteral tuber- 
culosis certainly often heals after nephrectomy, but 
that this healing is in many cases very slow. Mean- 
while, tubercle bacilli may be discharged from the 
ureter into the bladder to maintain a tuberculous 
lesion or cause reinfection. Many thought ureterec- 
tomy was especially indicated when a stricture was 
present in the lower part of the ureter, as this pre- 
vented free drainage into the bladder and hindered 
healing of the ureteral tuberculosis. The ureter is 
often dilated and sometimes distended in these cases. 
There is a danger that the ligated free end of the 
ureter will fail to heal and may break open to dis- 
charge its contents into the operative wound and in- 
fect it. A similar problem exists in the presence of 
vesicoureteral reflux, and there may be the added 
complication of the development of a urinary fistula 
in the loin wound. The introduction of chemotherapy 
does not seem to justify departing from these indica- 
tions. It is always an advantage to remove as much 
tuberculous tissue as possible. The added risk of re- 
moving the whole ureter by separate midline incision 
is negligible, prolonging the operation only 20 to 30 
minutes. Since nephrectomy is now performed only 
in advanced cases, and since the ureter is then usually 
involved, nephrectomy is now combined with ureter- 
ectomy in an ever increasing number of cases. 

With meticulous technique and the protection of 
chemotherapy it is possible to carry out partial ne- 
phrectomy successfully in renal tuberculosis. The 
enthusiasm for this operation had decreased con- 
siderably in recent years because of the high operative 
mortality in some series and the complications which 
sometimes occurred after operation, such as urinary 
fistula, hemorrhage, and a cessation of function of the 
remainder of the kidney, which sometimes made its 
removal necessary. However, the main reason for the 
restrained attitude toward this operation was the 
good results obtained by medical treatment. Several 
authors have independently reached the conclusion 
that the “sealed-off” lesions should be reserved for 
partial nephrectomy. Other urologists consider that 
partial nephrectomy is also indicated in large cavities 
in open communication with the renal pelvis even if 
conversion has occurred, and, among other reasons, 
because of the risk of stone formation and secondary 
infection. 


Speleotomy, or cavernostomy, was introduced by 
Staehler in Germany within the last few years and has 
been used with success by Aboulker in Paris. The tech- 
nique is extremely simple. After a large lumbar in- 
cision and very careful exposure of the kidney in situ, 
the excluded lesion is evacuated by aspiration, after 
which the outer shell is incised, the caseous matter is 
removed by means of a blunt curette, or a small swab 
with 1 gm. of powdered streptomycin is placed in each 
emptied cavity, and a small polythene drain is fixed in 
it for subsequent daily instillations. ‘The lumbar in- 
cision is closed with the drain or drains passing through 
it. For the next 14 days daily injections of streptomy- 
cin or isoniazid are made through the drainage tubes. 
In Staehler’s 7 cases and in 6 of Aboulker’s 7 cases, 
healing took place by first intention. This operation is 
to be recommended in closed lesions in a single re- 
maining kidney. —Ray C. Johnston, M.D. 


BLADDER, URETHRA, AND PENIS 


Selective Sacral Neurectomy in Interstitial Cystitis, 
WitiraM A. MILNER and WILLIAM B. GarRLick. J. 
Urol., Balt., 1957, 78: 600. 


INTERSTITIAL CySsTITIs, or elusive ulcer, first named by 
Hunner, with its great variability and, at times, 
tenacity, is a very difficult and confusing entity to 
diagnose and treat. It is the desire of the authors to 
call attention to a palliative procedure designed for 
the intractable cases in which all other types of treat- 
ment have failed. It is with these cases, which fit into 
the grade 3 classification of Hand, that the author is 
concerned. 

According to Hand, Grade 3 represents the most 
advanced stage of the disease. In the greatest number 
of cases the lesions were recorded as being “diffuse.” 
Their mucosal surface was pale and often showed 
linear scars of old lesions. While there was bleeding on 
distention, the dominant finding was a zigzag fissure 
which suggested a slit along the lines of the under- 
lying vascular network and muscle bundles. The 
bladder capacity was greatly diminished, being 150 
c.c. or less. 

All of the cases treated in this series qualified for 
grade 3. Each patient had been treated with many 
types of therapy, including clorpactin. Occasional re- 
lief was obtained, but in most instances it was tem- 
porary; therefore, a new approach to the problem 
was sought. Meirowsky had discovered, in his exten- 
sive work with paraplegics, that differential sacral 
neurotomy increased the capacity of the bladder on 
account of a reduction in the parasympathetic out- 
flow to the detrusor, and in the sacral somatic out- 
flow. From this work came the idea to try sacral 
neurectomy in Hunner’s ulcer. 

The series consisted of 6 cases all of grade 3, accord- 
ing to Hand; after study the authors performed the 
operation in the period between December, 1955 
and February, 1957. All of the patients were women. 
The range in their ages was from 35 to 69 years, with 
an average age of 54. The symptoms had been present 
from 5 to 12 years, an average of 9.2 years. All patients 
had severe pain. All had had the large variety of 
treatment prescribed for their condition, but only one 
had had a partial cystectomy. Two had had gross 





OV 


for 
pr 
thi 
tel 
ca! 


ot 
ne 
spl 
col 
pa 


stil 


by 
has 
ch- 


itu, 
fter 
ris 
wab 
‘ach 
din 


ugh 
my- 
bes. 
1SeS, 
yn. is 
res 


‘itis, 


d by 
mes, 
y to 
"s to 
| for 
eat- 
into 
or is 


nost 
nber 
se. 
wed 
g on 
sure 
der- 
The 

150 


1 for 
lany 
il re- 
tem- 
blem 
<ten- 
acral 
r on 
out- 
out- 
acral 


-ord- 
{ the 
1955 
men. 
with 
esent 
ients 
ty of 
y one 
gTOss 





hematuria. In every instance, the ulcers had been ob- 
served cystoscopically on several occasions. Indication 
for this procedure consisted of grade 3 lesions, in 
which all known methods of treatment, save cystec- 
tomy, had failed, in which nerve blocks produced 
definite increase in the capacity of the bladder. Prior 
to operation, selective blocks of the sacral nerves were 
made under roentgenographic control. The bladder 
capacity was determined before and after block, and 
the intravesical pressure at maximum distention was 
also established. Operation was not advised in most 
cases in which there was little increase in the bladder 
capacity following block, in accordance with Mei- 
rowsky’s work. 

Operative procedure. A midline incision was made 
over the sacrum. The musculature was stripped back 
beyond the sacral crests bilaterally. The sacral 
foramina were identified by reference to the spinous 
process of the fifth lumbar vertebra. The second and 
third sacral foramina were unroofed, the nerves (an- 
terior primary rami) were freed, and in the 4 later 
cases the second and third sacral nerves were stimu- 
lated in turn, while cystometrographic observations 
were made. The contractions of the anal sphincter 
and of the levatores ani were estimated on digital ex- 
amination. This stimulation of the nerves at the time 
of operation was an innovation conceived by Camp- 
bell after the first 2 patients had been operated upon. 
It was felt that this would aid in selecting the proper 
nerves to be sectioned. The third sacral nerves were 
sectioned, and a small piece was removed to prevent 
regeneration, in all 6 cases. In 2 instances the second 
sacral nerve gave marked bladder response, but in the 
other 2 only stimulation of the third sacral nerve had 
any effect on the bladder. Stimulation of the second 
nerve seemed to have more effect on the rectal 
sphincter and contraction of the levator ani, but no 
conclusions can be drawn from this small experi- 
mental group. 

Results. Frequency and pain were relieved in all 
patients except one, but this patient showed improve- 
ment as far as frequency was concerned; however, she 
still had some pain and an unhealed ulceration. All 
the other bladders had a good capacity and gave no 
evidence of ulceration. In spite of some diminution 
in rectal sphincter tone, no rectal incontinence de- 
veloped. Hypalgesia and perineal numbness were 
present. None of the patients had residual urine or 
any difficulty in voiding. The first case (17 months’ 
interval since operation) was the oldest patient in the 
group, and gave the best results. The bladder shows 
no cracking and holds 450 c.c. with no residual. The 
other results were gratifying. In only one patient has 
cracking and ulceration persisted, and even though 
frequency has been relieved, the patient still has some 
pain and bleeding. This was the only patient who 
underwent partial cystectomy prior to neurectomy. 

The results in this small series with a short follow- 
up warrant a continuance of the procedure in selected 
cases. As more and more of these operations are done, 
our knowledge will increase and the value of this 
treatment can then be estimated. It may be necessary, 
in some cases, to section the second sacral nerve, as 
has been done in certain cases of neurogenic bladder. 

—Ray C. Fohnston, M.D. 
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Construction of a Substitute Bladder, with Preserva- 
tion of Urethral Voiding After Subtotal and Total 
Cystectomy. Gustav Giertz and Curt FRANKsSON. 
Acta chir. scand., 1957, 113: 218. 


AFTER BRIEFLY DISCUSSING various methods of urinary 
diversion following total cystectomy, the authors 
describe their method of open loop ileocystoplasty for 
contracted bladder and of open loop ileourethroplasty 
in conjunction with subtotal and total cystectomy. 

The technique consists of folding an isolated, 15 
cm. long segment of distal ileum into an inverted U 
and suturing the two limbs side to side. The loop is 
then opened and the suturing continued with a row 
of running catgut sutures to produce a bladderlike 
organ, open only at its distal end. 

Contracted bladders are divided widely in the 
sagittal plane and the isolated loop is inserted into the 
opening. After subtotal cystectomy the ileal graft is 
sutured to the remaining part of the bladder wall, 
usually the trigone. 

After total cystectomy, the open distal end of the 
ileal graft is closed so as to leave an orifice of about 
the width of the urethra. Ureteral catheters (No. 5) 
and a urethral catheter are inserted via the urethra 
and advanced into the substitute bladder. The ureteral 
catheters are used to splint the reimplanted ureters. 
The orifice in the ileal graft is anastomosed to the 
urethra with chromic catgut. If possible, the peri- 
toneum is closed so as to make the entire anastomosis 
extraperitoneal. 

The chief postoperative complications were (1) ileus 
and intestinal obstruction, and (2) urinary leakage 
with peritonitis or pelvic abscess formation. The 
authors postulate that localized peritonitis of the ileal 
graft may cause inhibitory reflexes to the rest of the 
bowel and result in generalized ileus. 

Repeated irrigation of the urethral catheter is done 
during the first few days postoperatively because of 
the tendency toward blockage by copious mucus pro- 
duction. Both the ureteral and urethral catheters are 
removed after 10 days. 

The technique yielded good functional results, 
except for nocturnal enuresis in more than one-half 
of the patients who had undergone cystectomy. The 
bladder capacities ranged between 150 and 500 c.c. 
There was diminished sensation to bladder filling, 
but the patients were able to initiate micturition vol- 
untarily. Electrolyte absorption appeared to be slight 
and of no clinical significance. 

The hospital mortality amounted to 8 in 35 cases 
(23 per cent). The principal causes of death were 
peritonitis, ileus and intestinal obstruction, and pelvic 
abscesses. — Bernard H. Hymel, M.D. 


Fracture of the Penis; Traumatic Rupture of the Cor- 
pora Cavernosa. A. A. Creecy and F. S. Beazuir, 
Jr. J. Urol., Balt., 78: 620. 


FRACTURE OF THE PENIS is properly defined as rupture 
of the corpora cavernosa, which occurs when the penis 
is in erection. It is rare in both civilian and military 
life. A total of only 19 cases, including the 3 reported 
in this article, could be found in an extensive search 
of the “modern” world literature. 

The etiology in these cases was most often a direct 
blow to, or bending of, the erect penis, and less often 
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a ‘faux pas de coit.”’ Fifteen cases of the 19 were due 
to various types of trauma other than coitus. In an 
older series reported, 11 of 24 were due to coitus. 
Combining both of these series for a total of 43 cases, 
trauma was the cause of the fracture in 28 and coitus 
in 15. 

The characteristic lesion is a tear in the tunica 
albuginea of the corpora cavernosa with hemorrhage, 
hematoma formation, and distortion of the organ. 
Rupture of the urethra may also occur. In either case, 
the penis becomes markedly swollen and discolored 
and it bends away from the injured side. There is 
extravasation of blood and or urine along the fascial 
planes into the scrotum and perineum; it may even 
reach the lower abdomen and thighs and complicate 
treatment. 

Two factors may predispose to the rupture: (1) the 
thinning out of the tunica albuginea, which occurs 
during erection and (2) previous periurethral infec- 
tion. Urethral injury occurred in 8 of the 15 cases in 
Mende’s series, and in 3 of the 19 cases in the modern 
series. The victim of such a catastrophe often recalls 
hearing a cracking sound followed by collapse of the 
erection; pain may be severe and occasionally accom- 
panied by shock, and then there is a bizarre swelling, 
discoloration, and distortion of the organ. The patient 
may urinate with difficulty or not at all. Hematuria 
is present with urethral injury. Inspection of a pale 
apprehensive person and his swollen distorted organ 
makes the diagnosis apparent. 

All of the workers agree that treatment should be 
conservative. The cases without a urethral tear have 
usually been managed by the insertion of an indwell- 
ing catheter, the use of a compressing bandage, and 
cold application. Later the hematoma may have to be 
evacuated. In cases with urethral injury, in which 
catheterization is impossible, cystotomy with retro- 
grade urethral catheterization or cystostomy may be 
done. The intramuscular use of the enzyme trypsin is 
a valuable adjunct in hastening resolution of the 
ecchymosis and extravasation which occurs in these 
cases, as well as in cases of urinary extravasation due 
to other causes in which we have used it. Varidase 
may serve the same purpose. The prognosis should be 
guarded. It is commonly assumed that impotency and 
difficulty will be the aftermath of such injury. How- 
ever, in all of the cases reported in detail, the return 
of erection and the ability to have coitus have been 
excellent. In only a few cases has there been some 
residual deformity. Three cases are reported in detail, 
one of which was complicated by a rupture of the 
urethra, which necessitated open surgical closure of 
the urethral defect. All 3 patients recovered without 
sequelae. —Ray C. Fohnston, M.D. 
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The Intraepithelial Extension to the Urinary Blad- 
der of Carcinoma of the Prostate (Sulla “propaga- 
zione intraepiteliale” del carcinoma prostatico alla 
vescica). F. Curereco and P. Fasris. Tumori, Milano, 
1957, 43: 203. 


In 4 instances of cancer of the prostate proved by 
perineal puncture biopsy, the authors noted clinical 
and histological findings suggesting that the cancer 


had spread intraepithelially from the prostate along 
the urethra to the base of the urinary bladder. 

In these patients there were episodes of total hema- 
turia with urinary disturbances resulting from coagula. 
The hematuria continued despite repeated washing of 
the bladder through an indwelling catheter. No in- 
volvement of the neighboring tissues was detected on 
palpation. The cystoscope disclosed irregular tume- 
factions of the trigonal region. 

Cytologic examination of the vesical sediment 
showed tumor cells and aggregates of cells which did 
not resemble the cells of bladder tumors but rather 
those of carcinoma of the prostate. 

The theory that prostatic cancer had spread to the 
bladder was substantiated by the results of treatment; 
with estrogen therapy the urinary disturbance 
lessened and the tumor cells disappeared from the 
sediment. The cystoscope also showed regression of 
the bladder condition. 

The atypical cancer cells pass down, from the 
prostate along its duct to the urethral mucosa, from 
which tney travel upward to the floor of the urinary 
bladder to propagate the cancer. 

All the patients received estrogenic treatment and 
there were no pathologic specimens including the 
portion of the urethra and bladder involved, but the 
authors cite an analogous mode of spread, described 
in the monograph of Veronesi, Rabotti, and Sirtori 
(1955) on tumors of the breast. 

The recognition of such a method of extension of 
carcinoma is of practical importance in tumor thera- 
py, because a single type of treatment may control 
both the primary prostatic carcinoma and its vesical 
extension. — John W. Brennan, M.D. 


Early Prostatectomy? (Prostatectomia precoce?). Vic- 
TOR M. MarsuHAaLt, José S. Dotrra, R. Couvevarrr, 
MICHELANGIOLO SORRENTINO, and Others. Urologia, 
Treviso, 1957, 14: 237. 


Tuis 1s the second series of answers to a questionnaire 
on early prostatectomy. The first series was published 
in Urologia, 1957, pp. 97-108. 

Marshall thinks that the determination of the resid- 
ual urine is important, not only to help one decide 
whether operation should be done but also to provide 
some indications as to the type and timing of the pro- 
cedure. The catheter for this test should be of soft 
rubber and catheterization carried out under the pro- 
tection of a weak antiseptic, such as 1:5,000 silver ni- 
trate solution. The size and form of the prostatic 
adenoma has, in general, no relation to the degree of 
retention or the symptoms produced thereby. 

Dotrta speaks in favor of prostatectomy; he believes 
that electroresection is indicated in only a very small 
percentage of cases. The decision with reference to 
operation should be adapted to the particular case. 

CouvELalrrE states that 10 per cent of patients have 
only limited functional trouble, yet intravenous urog- 
raphy without compression (the author never cathe- 
terizes the patient except for complete vesical reten- 
tion) may demonstrate a functional disturbance of the 
bladder (cellular bladder, columnar bladder, diver- 
ticulum, or merely a hypertrophy of the detrusor mus- 
cle) or of the ureter (a pronounced image, arrest of 
the column of urine above the bladder), or changes in 
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the kidney (rounded calyces, effaced cupulae). In 
such instances it is necessary to resort to prostatectomy 
without waiting for graver signs of decompensation. 
In 20 per cent of cases the functional troubles are dis- 
agreeable (insomnia, strangury, perineal pressure), 
but urography shows integrity of the entire urinary 
apparatus. In these cases prostatectomy should be 
advised as the only definitive cure. There is little risk 
if the patient’s general condition is good. In 30 per 
cent of cases the functional troubles are trifling and 
urography shows normal conditions. Prostatectomy 
should not be refused, but the age, activities, and de- 
sire of the patient should be consulted. The number of 
patients with prostatic trouble after 60 years of age 
who reach 80 years without serious complications is 
small. 

SoRRENTINO insists that a distinction should be 
made between early prostatectomy and elective pros- 
tatectomy. The former signifies a prostatectomy car- 
ried out as early as possible, while the latter signifies 
prostatectomy chosen as a therapeutic solution in 
cases of prostatism; it is elective in contrast to non- 
operative forms of therapy. Hypertrophy of the pros- 
tate can be present without prostatism, or can produce 
prostatism occasionally and then remain symptomless 
for the rest of the patient’s life. Sorrentino favors the 
elective prostatectomy. 

TAYLOR states that he has had patients who have 
refused operation and then for a number of years have 
shown surprisingly little change. He does not know 
what makes some prostatic adenomas continue to in- 
crease, and others grow for a time and then stop. 

Truc admits that 5 per cent of patients have large 
adenomas without urinary difficulty, but there is al- 
ways the danger of malignant degeneration, and most 
of them risk the dangers of retention, infection, and 
lithiasis or complications involving the lungs and 
heart. Nevertheless, prostatectomy should not be im- 
posed on the patient, but should be discussed with 
him. 

Ross discusses conservative measures in the treat- 
ment of prostatism and recommends the procedure 
known as double micturition, described by Kennon. 
Patients may pass 2 or 3 ounces of urine three minutes 
after apparently emptying the bladder. 

CHAPMAN advises expectant treatment in about 20 
per cent of cases of benign prostatic enlargement re- 
ferred to the hospital or seen in private consultation. 
Expectant treatment is advised when residual urine is 
absent or small in amount, when difficulty in mictu- 
rition is absent or slight, and when there have been no 
attacks of acute retention. These conditions were ful- 
filled in 114 of a series of 129 patients. The author’s 
investigations suggest that the nonobstructive or 
slightly obstructive prostate has a strong tendency to 
remain so, and that active growth of the prostate 
ceases soon after the age of 60. The author states that, 
in addition to the usual three clinical types of prostat- 
ic enlargement, viz., the classical progressive type of 
Guyon, the sudden acute retention with little or no 
previous history of urinary symptoms, and the silent 
prostatic obstruction in which the bladder distends 
gradually without well marked urinary symptoms, 
there should be added a fourth clinical type, the non- 
progressive type. There were 85 patients of this type 
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in the author’s series; 2 have shown evidence of in- 
creasing obstruction, 1 has had an operation by a sur- 
geon whose precise standards are not known, and 82 
have been observed for the following periods: more 
than 9 years, 4; more than 8 years, 9; more than 7 
years, 12; more than 6 years, 19; more than 5 years, 
25; more than 4 years, 39; more than 3 years, 50; 
more than 2 years, 68, and less than 2 years, 14. These 
patients have shown no evidence of increasing ob- 
struction. Recent estimations of the residual urine in 
41 have shown insignificant quantities. 

In selecting patients for operation, difficulty in mic- 
turition, residual urine, and age are important, but 
frequency of micturition, the size of the gland, hema- 
turia, and trabeculation of the bladder are not sig- 
nificant. Patients whose difficulty with micturition is 
not great and who have little or no residual urine 
should be treated expectantly. Prostatic operations 
do not invariably relieve frequent micturition. When 
there is no residual urine, the result is much less cer- 
tain. 

“It is certainly unjustifiable to remove the prostate 
merely because it is enlarged and has been associated 
with some urinary symptoms. This fact should be 
made clear to the medical student. Prostatic enlarge- 
ment should be regarded, like the arcus senilis of the 
cornea and the greying and thinning of hair, as an 
anatomical feature of old age, a feature which occurs 
often enough to be regarded as a variation of the 
normal. Only when obstruction of the flow of urine 
is produced does it become a disease.” 

— John W. Brennan, M.D. 


Torsion of the Spermatic Cord in Adult Scrotal Testes; 
a Review of 18 Cases Managed Surgically. Enwarp 
GarRTMAN. Am. 7. Surg., 1957, 94: 787. 


THE AUTHOR reports 10 cases of acute, strangulating 
torsion and 7 cases of recurring, spontaneously reduc- 
ing torsion, involving a total of 17 men, all in their 
twenties. There were 7 negro and 10 white men in the 
series. Involvement of the right side occurred four 
times as opposed to involvement of the left side which 
occurred fourteen times. 

In the 10 acute cases, the testis was saved in 4; 
all of these cases were seen in less than 12 hours after 
the onset of symptoms. The 6 other cases had presented 
symptoms for 48 hours or longer before surgery, and 
in each case the affected testis was gangrenous. 

Six of the 7 men with recurring torsion underwent 
bilateral fixation; one patient had bilateral torsion. 
The seventh man had only one testis, having lost the 
other gland several years earlier because of torsion. 
None of these testes were lost nor have they atrophied 
since fixation. —Paul R. Leberman, M.D. 


Lipoma of the Spermatic Cord (Lipoma del funicolo 
spermatico). R. Barsato. Arch. ital. urol., 1957, 
30: 222. 


THE PATIENT, a 62 year old laborer, suffered a frac- 
tured right tibia in World War I; in 1940 he suffered 
an attack of bronchopulmonitis. Eight years previ- 
ously the patient had noted a cherry-sized tumefaction 
in the right side of the scrotum; it was firm and pain- 
less, and did not increase in size with coughing. Ten 
weeks previously, on the occasion of a scrotal trauma, 
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the slowly growing, tumor began to increase rapidly 
in size and the patient noted inguinal pains and a 
sensation of weight. 

The right hemiscrotum was found to be the size of 
an orange, the covering skin was smooth, and the 
median raphe was pushed to the left. The right testis 
was palpable, but the epididymis could not be isolated 
by palpation; it was apparently included in the tumor 
mass. The spermatic cord could be distinguished above 
the mass which was pseudofluctuant, lobulated, and 
painless. The inguinal region was apparently normal. 
Coughing did not furnish the sensation of an impulse. 
The transillumination test was negative. There were 
no enlarged lymph nodes. 

Under the diagnosis of a benign tumor the right 
scrotum was opened. A right orchiectomy, which in- 
cluded the tumor mass and the spermatic cord, was 
performed. 

Histologic examination of the removed specimen 
showed the tumor was com;osed of typical fat cells 
separated by bands of loose connective tissue contain- 
ing numerous blood vessels. The adipose tissue was 
surrounded by a thick capsule of connective tissue 
which showed no connection with the albuginea or 
the epididymal connective tissue. The histologic diag- 
nosis was true lipoma of the spermatic cord. 

This is the eighty-sixth such tumor reported in the 
literature. — John W. Brennan, M.D. 


The Present Status of the Treatment of Cryptorchism 
(Der derzeitige stand der Behandlung des sogenannten 
Kryptorchismus). K. Bernstein. Deut. med. Wschr. 
1957, 82: 1375. 


THE QUESTION whether cryptorchism should be treated 
by the administration of hormones, by operation, or 
by both was the subject for discussion at the Urologic 
Congress in Hamburg in 1955. In children who have 
endocrinologic disturbances, such as bilateral crypt- 
orchism, underdevelopment of the genitalia, dys- 
trophia adiposogenitalis, and delayed puberty, treat- 
ment by the administration of hormones is best. The 
hormones utilized are the ones derived from pregnancy 
urine (prolan) or the hormone obtained from preg- 
nant mare serum. The hormone is usually given in 
doses of 200 to 500 international units two to three 
times a week for 4 to 6 weeks. If this is ineffective a 
second course after 3 to 4 months is apt to be equally 
ineffective. 

If endocrinologic disease is absent and the testis has 
been simply retained in the abdomen or in the inguinal 
canal because of local developmental defects, surgical 
correction is preferable. The best age to perform the 
operation is between the eighth and twelfth year, 
according to most workers. Robinson and Engle, who 
have performed testicular biopsies in 150 cases of 
orchiopexy, state that no difference between the struc- 
ture of the normally descended testis and that of the 
ectopic testis has been noted up to the age of 5. From 
then on testicular development differs, and it is found 
to be considerably retarded in the undescended testis. 
For this reason they believe that it would be better to 
perform orchiopexy by the age of 6. Gonadotropic 
hormone may be given before the operation is under- 
taken. Seventy per cent of patients with undescended 
testes have a patent processus vaginalis and, therefore, 


a potential inguinal hernia. Statistics show quite clearly 
that an undescended testis is more liable to malignant 
degeneration. A testis which cannot be brought down 
into the scrotum should, therefore, be removed rather 
than left in the abdominal cavity. If both testes cannot 
be brought into the scrotum they ought to be fixed as 
low as possible in the inguinal canal and after one to 2 
years a second attempt should be made to bring them 
further down into the scrotum. 

The average age of 52 patients operated on between 
1950 and 1955 was 10.5 years at the time of operation. 
In 17 cases the testis was undescended on the right 
side, in 11 cases on the left, and in 24 cases the condi- 
tion was bilateral. The postoperative result was ex- 
cellent in 31 cases in that the testis became normal in 
size and maintained a normal position in the scrotum. 
In 9 cases the testis was still located in the scrotum, 
but seemed to remain smaller than its normal mate. In 
7 cases the result was poor because the testis was 
fixed in the upper portion of the scrotum and was only 
one-third the size of the normal testis. 

—S. Richard Muellner, M.D. 


The Perineal Testis. Mitton M. Copian, FRANK M. 
Woops, and Perry D. ME vin. South. M. F., 1957, 
50: 1338. 


THE AUTHORS report 4 cases observed and treated by 
them within a period of 14 months. After a discussion 
of the embryology of the testis and a review of the 
literature on anomalous position and its incidence, 
they consider the usual clinical picture and describe 
their own cases, which bring the total of reported cases 
to 112. 

The 4 patients considered here were 16, 11, 9, and 
6 years of age. The 11 and 9 year olds were brothers; 
they had no other anomalies and no family history of 
genital anomalies. The first 3 patients were referred 
for treatment of an undescended testis and all had had 
previous hormone therapy with disappointing results. 
The fourth patient was classified as having a “‘po- 
tential” perineal testis as the testis had not actually 
come to rest in the perineum. 

In the first 3 cases, the testis was readily detected 
in the perineum. At surgery, the spermatic cord was 
lying fairly free in the inguinal canal and the testis 
was relatively free in the perineal bed except for 
attachment to the subcutaneous tissue by the guber- 
naculum. In the first 2 cases, the spermatic cord and 
vas were so long as to be actually redundant. An 
opening in the scrotal pouch was easily prepared, the 
testis was delivered into the scrotal bed, and the 
wound was closed in layers in the usual manner. The 
third child required a funicolysis to provide more 
length to the cord and vas. The surgical results in all 
cases were good. —Paul R. Leberman, M.D. 


Tumors of the Testis; a Study of 115 Cases, Harry 
GRABSTALD, ARTHUR P. RuHamy, and CHar.es B. 
DrybeEN, JR. South. M. 7., 1957, 50: 1347. 


THE AUTHORS review 115 testicular cancers observed 
at the Houston and Cleveland Veterans Administra- 
tion Hospitals between 1946 and 1956, and compare 
their series with regard to tumor classification with 
nine other series reported in the literature within the 
past 10 years. 
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The present series of cases is analyzed from the view- 
point of age, race, size, site of metastasis, survival, and 
prognosis. The age and race statistics are in agree- 
ment with those reported by other authors and lend 
support to the impressions that there is a later age 
peak for seminomas than for other germinal tumors 
and that testicular cancer is rare in Negroes. No 
correlation between the size of the tumor and prognosis 
was found in this series. Local invasion was found in 
17 of the 115 tumors, and the nodes were involved in 
56 of the same group. The lung was the most common 
site of visceral metastasis. 

Survival in this series did not differ significantly 
from that in most other series reported. The factors 
which suggest a poor prognosis are local invasion, a 
positive postoperative Aschheim-Zondek test, and 
delay in surgical treatment. 

The authors close their report with a discussion of 
radical lymphadenectomy. They agree with other 
authors in advocating node dissection in embryonal 
tumors and teratocarcinoma, and further suggest it in 
seminomas and possibly teratomas as these tumors 
frequently metastasize as other tumor types. 

—Paul R. Leberman, M.D. 


Malignant Testicular Tumors in Children (Zu den 
boesartigen Hodengeschwuelsten im  Kindesalter). 
W. Zimmer. Zschr. Urol., 1957, 50: 363. 


MALIGNANT TESTICULAR TuMoRS in children are quite 
rare. A case of seminoma of the testis in a 2 year old 
child is reported. The prognosis after the removal of a 
seminoma is better than after the excision of an em- 
bryonal teratoma. The 5 year mortality after the re- 
moval of a seminoma is 10 per cent, but 5 years after 
the removal of an embryonal teratoma, 64 per cent of 
the patients are dead. An Aschheim-Zondeck test on 
the urine before and after operation can be helpful in 
the diagnosis and prognosis of malignant testicular 
tumors. Hydrocele associated with a testicular tumor 
can mask the presence of the latter. It is therefore 
important to explore the testis if palpation is unsatis- 
factory. —S. Richard Muellner, M.D. 


MISCELLANEOUS 


Clinical Trials with the Kolff Twin Coil Artificial 
Kidney. R. A. Patmer, J. D. E. Price, E. T. ENnc- 
LisH, and NEwELt Tuomas. Canad. M. Ass. 7., 1957, 
77: 850. 


Tuis is a report of clinical trials with a new dialyzer 
used at the Vancouver General Hospital during the 
past year. Dialysis carried out in 5 patients revealed 
the following advantages of the disposable twin coil 
kidney: 

1. The presterilized state of the coil and tubing allow 
the new machine to be set up very quickly in an 
emergency. 

2. The possibility of introducing infection in assem- 
bling the apparatus is reduced. 

3. The control of the flow rate and the ability to 
transfuse patients rapidly when required are increased. 

4. There is much better control of the water balance 
as compared with the rotating drum machine. The 
contained blood is under pressure and 300 c.c. of 
water can be removed each hour by ultrafiltration. 
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Pulmonary edema, a hazard with the rotating drum 
machine, does not occur. 
5. Less heparin is required as all of the tubing is 
plastic. 
6. The tubing and dialyzing units are disposable 
and are discarded after dialysis. 
— Bernard H. Hymel, M.D. 


A Study of Irrigating Medium Extravasation During 
Transurethral Surgery. Kyrm B. Concer and 
Lester Kararin. 7. Urol., Balt., 1957, 78: 633. 


THE AUTHORs report an effort to evaluate the inci- 
dence of extravasation in 200 consecutive patients sub- 
jected to transurethral resection of the prostate. Evi- 
dence obtained from cystography and from deter- 
mination of vascular hemolysis was used in an attempt 
to determine the presence and degree of extravasation. 
Cystograms were performed immediately following 
transurethral resection. The bladder was filled through 
a Foley catheter with 15 per cent urokon sodium. The 
catheter was pushed into the dome of the bladder to 
allow the prostatic bed to fill. One film was taken. The 
bladder was then emptied and a second film was ex- 
posed. If there was definite contrast medium outside 
of the bladder (but it was limited to 0.5 cm. or less), 
the extravasation was classified as minimal. If the 
extravasation definitely exceeded 0.5 cm., it was clas- 
sified as moderate. If the extravasated medium ex- 
tended some distance from the capsule, the degree of 
extravasation was said to be marked. 

Vascular hemolysis was estimated grossly on the ob- 
servation of 5 c.c. of blood drawn into a clean dry 
syringe from an antecubital vein and allowed to 
stand. The hemolysis was classified as minimal if the 
serum was pink tinged, moderate if the serum was 
pink to light red, and marked if the serum was port- 
wine to deep red. 

Of the 200 patients studied, 48 showed extravasa- 
tion on the cystogram made after transurethral resec- 
tion. In 20 patients, the demonstrated extravasation 
was minimal, in 14 moderate, and in 14 marked. 
Transient abdominal pain was often absent despite 
marked extravasation on cystography. Abdominal 
pain was associated with visible extravasation only 50 
per cent of the time. In 3 cases, a direct filling of the 
venous drainage of the prostate gland was demon- 
strated. Reflux of one or both ureters was noted in 12 
cases. Hemolysis was demonstrated in 47 of the first 
100 cases. Water was used as an irrigating fluid in this 
group. In the second 100 cases, 1.1 per cent glycine 
was used as an irrigating fluid. Hemolysis was elimi- 
nated entirely. 

The patients in this series were divided into two 
groups on the basis of the presumed degree of fluid 
absorption during the operative procedure. Those 134 
patients who demonstrated no evidence of extravasa- 
tion on the cystogram and minimal evidence of he- 
molysis were placed in the low absorption group. The 
remaining 66 patients were placed in the high absorp- 
tion group because of extravasation and/or moderate 
to marked hemolysis. Complications were considerably 
more frequent in patients who were placed in the high 
absorption group. The 11 patients who developed the 
hypertensive syndrome were all in this group. Eight of 
these 11 patients developed hypotension; subsequently 
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4 developed the oliguria-uremia syndrome, and 2 
died. All 5 patients who developed the oliguria-uremia 
syndrome were in the high absorption group. Four 
were in the water series and 1 patient in the glycine 
group. Four of the 5 patients showed extravasation on 
cystography. 

Postoperative hypotension developed in 10 patients. 
Nine were in the high absorption group. Eight of the 
10 had hypertension in the operating room. Three 
deaths occurred in the series; 2 of these were in the high 
absorption group. In evaluating the factors that pro- 
duced high absorption, a prolonged operating time of 
more than 60 minutes combined with visible cap- 
sular nicks seemed to afford a much higher probability 
of fluid absorption. 

These observations demonstrate that in this series 
of patients, transurethral prostatectomy was frequently 
accompanied by extravasation from the prostatic bed. 
The high incidence of hemolysis when water was used 
as an irrigating medium serves to emphasize the fluid 


absorption that occurs from the prostatic bed during 
the procedure. None of the patients in this series re- 
quired intervention because of the extravasation. 
None developed cellulitis. The authors conclude that 
it is only in the presence of frank evidence of rupture 
that surgical intervention is required. They suggest 
that fluid absorption be controlled by exposing the 
capsule late and only partially, by limiting the re- 
section time after capsular nicks or excessive venous 
bleeding has been demonstrated, by keeping the irri- 
gating fluid level low, and by avoiding attempts to 
control venous bleeding by fulguration. They recom- 
mend the use of isotonic fluids to prevent hemolysis, 
The administration of a minimal amount of intra- 
venous fluids is advised. It is suggested that the de- 
velopment of hypertension during resection should be 
followed as rapidly as possible by discontinuance of 
the operation and by the intravenous administration 
of hypertonic saline solution. 
— John T. Grayhack, M.D. 
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SURGERY OF THE BONES, JOINTS, MUSCLES, ‘TENDONS 


CONDITIONS OF THE BONES, JOINTS, MUSCLES, 
TENDONS, ETC. 


Chronic Nonspecific Tenosynovitis, Lars Onne. Acta 
chir. scand., 1957, 113: 241. 


CurRonic, nonbacterial inflammation of the tendon 
sheaths occurs occasionally. The cause of the condition 
is obscure and often is probably rheumatic. Fifteen 
cases of this type of tenosynovitis are reported. The 
lesion was solitary in 9 and multiple in 6. 

The ages of the patients at onset varied between 12 
and 50 years, with a mean age of 31 years. The onset 
was insidious in all patients. The symptoms at first 
increased in severity and then remained rather con- 
stant. The maximum duration of the symptoms was 9 
years. Multiple involvement gave a longer history of 
complaints. A nontender, rounded, soft fluctuant 
swelling along the course of the involved tendons was 
the most frequent finding. Symptoms suggestive of 
rheumatoid arthritis were present in 12 patients. The 
sedimentation rate was seldom of more than maxi- 
mum normal value. All 13 Mantoux-tested patients 
were tuberculin positive. The tests for syphilis and 
gonococcal disease were negative. Hemagglutinin re- 
actions according to Svartz-Schlossman and Rose 
were positive in 9 cases. These reactions are positive 
in up to 90 per cent of patients with rheumatoid 
arthritis, but not in patients with other diseases. 

The macroscopic changes seen at operation were 
varying degrees of thickening of the tendon sheaths 
with small amounts of yellowish fluid. Often clumps 
of fibrin were present, at times in abundance. Changes 
in the tendons constituted an ingrowth of granulation 
tissue or degrees of swelling. The microscopic changes 
were essentially those of chronic nonspecific inflam- 
mation. 

The treatment of this disease is surgical excision of 
the involved sheaths with removal of the degenerated 
foci in the tendons. Injections of hydrocortone were 
tried but were not successful. The postoperative course 
was usually uneventful and operation resulted in 
complete recovery. 

The author believes that the cause of most of these 
lesions is rheumatism and that all of them should be 
treated surgically. —Donald C. Geist, M.D. 


Rupture of the Quadriceps Tendon. F. G. Bouman. 
Arch. chir. Neerl., 1957, 9: 247. 


SUBCUTANEOUS RUPTURE of the quadriceps tendon is a 
rare lesion. Eight cases of this injury are reported by 
the author. These were the only instances of such 
rupture seen at the Surgical Clinic of the University 
of Groningen during the years 1909 to 1956. Seven of 
these injuries resulted from indirect trauma and 1 
from direct trauma. The rupture involved both sides 
in 2 patients. 

All of the patients in this series were elderly. They 
were in good nutritional condition and showed few 
anomalies. Pain was a common symptom, but hemar- 
throsis and hematoma were infrequent. A depression 
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was palpable just above the patella. The latter was 
unusually mobile. Flexion of the knee was possible, 
but the knee could not be extended. 

Treatment consisted in surgical repair of the tendon 
with metal wire, silk, or linen sutures. Immobilization 
in a cast for 13 to 31 days was followed by walking, 
exercise, and weight-bearing. All of the patients were 
treated by immobilization in a plaster splint without 
operation. 

This injury is usually stated to be due to either di- 
rect trauma, indirect trauma, or spontaneous rup- 
ture. Much discussion centers about the role of 
indirect trauma. Some believe such trauma does not 
cause rupture unless there are degenerative changes 
in the tendon. Experimental evidence shows that nor- 
mal tendons do not rupture, but normal muscles do. 
Various authors have demonstrated colloid degen- 
eration, capillary changes, an increase in fibrocytes, 
and alterations in the arterial blood supply in the 
tendons of aging persons. It is the opinion of the 
author that quadriceps tendon rupture results from 
both mechanical and disease factors. 

—Donald C. Geist, M.D. 


SURGERY OF THE BONES, JOINTS, MUSCLES, 
TENDONS, ETC. 


Partial Intra plus Juxta-Articular Arthrodesis with 
Simultaneous Nailing According to Watson-Jones. 
Nits Linpstr6. Acta orthop. scand., 1957, 26: 255. 


DEFORMING LESIONS OF THE HIP are associated mainly 
with pain and impaired motion. Arthrodesis will 
always give stability and freedom from pain. Various 
methods of arthrodesis and the results of this pro- 
cedure are reviewed and discussed by the author. He 
presents his experience with a partial intra-articular 
and juxta-articular arthrodesis with simultaneous 
nailing according to the method of Watson-Jones. 

The author’s method is as follows. The patient is 
placed on a traction table and the procedure carried 
out under spinal anesthesia. A large curved incision 
is made along the anterior portion of the iliac crest 
and down the thigh. The fascia is incised and a large 
skin and muscle flap turned down from the ilium, ex- 
posing the trochanter. The joint is opened through a 
T incision. The joint cartilage is removed and the 
upper part of the caput and the joint surfaces are 
split. The leg is placed in 20 to 30 degree flexion, 
slight external rotation, and the neutral position for 
abduction. A flanged nail is driven over a guide from 
the subtrochanteric region up into the ilium toward 
the sacroiliac joint. A bone graft about 2 centimeters 
wide is chiseled out from the acetabulum and up in 
the ilium, pushed down over the joint and hammered 
into a canal chiseled in the caput so that it overbridges 
the joint. Cancellous bone is scooped out of the ilium 
and packed into any defect between the caput and the 
acetabulum and the graft and joint. The capsule and 
skin incision are closed. A dressing is applied, but no 
cast, and the patient is placed in bed. Patients are 











allowed to get out of bed after 6 weeks and weight- 
bearing is then permitted. Physiotherapy is begun. 
Brief reports of 2 patients who were treated in this 
manner are presented and illustrated. 

Forty-one patients were subjected to this opera- 
tion by the author from 1947 to 1955. There were 16 
males and 25 females. The ages ranged from 15 to 60 
years, the average age being 45 years. The average in- 
terval between operation and re-examination was 2 
years and 2 months. One patient died from cancer. 
Of the 40 who were followed up,’38 patients (95 per 
cent) had bony union. Position was satisfactory 
although a little loss of position from the ideal one 
was found. Thirty-three patients have a full range of 
knee motion. Relief from pain was obtained in 97 per 
cent of the patients. Thirty-seven returned to work 
which ranged from housework to heavy factory work 
or farm labor. The author believes that the procedure 
is a good one for the treatment of painful deforming 
lesions of the hip. —Donald C. Geist, M.D. 


FRACTURES AND DISLOCATIONS 


Reduction of Smith’s Fracture. F. Brian Tuomas. 7. 
Bone Surg., 1957, 39-B: 463. 


THE SMITH’S OR REVERSE COLLES’ FRACTURE is an un- 
common injury and is easily recognized clinically. The 
normal anterior curve of the lower end of the radius 
is exaggerated and the lower end of the ulna is ab- 
normally prominent on the dorsum of the wrist. 

The author has classified such fractures in adults 
into three distinct types which can be recognized 
radiographically. 

Type 1. In the older patient, and particularly in 
women, the fracture extends across the lower cancel- 
lous end of the radius. The smaller fragment is bent 
forward, and sometimes completely transposed anteri- 
orly. It is often comminuted, and the ulnar styloid 
process is usually found to be avulsed. 

Type 2. In younger patients with harder bone, and 
particularly in men, there is an anterior marginal 
fracture of the lower articular end of the radius, with 
forward and proximal dislocation of the entire carpus. 

Type 3. This type occurs almost exclusively in 
motorcyclists involved in accidents, and appears to be 
caused by a forcible blow on the knuckles of the hand 
as it grips the handlebar. The lower end of the radius 
shears within an inch of the joint. The lower end of 
the radius is displaced and tilted anteriorly. This type 
of fracture is frequently associated with fractures of 
the metacarpals. 

Although Smith stated that the fracture usually 
occurred from a fall on the back of the hand, none of 
the 19 patients in the series could recall falling upon 
the back of the hand. Most of the fractures in men 
resulted from motorcycle accidents. Several patients 
described a backward fall on to the palm of the out- 
stretched hand. 

Reduction of Smith’s fracture can usually be 
effected by a manipulation like that used for a Colles’ 
fracture, but with all movements reversed. Mainte- 
nance of reduction is extremely uncertain and redis- 
placement of the fracture almost invariably occurs. In 
the author’s series reduction was consistently achieved 
by forcing the hand into a position of extreme supina- 
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tion which was maintained by a plaster cast that 
included the flexed (90 degrees) elbow. Plaster fixation 
was continued for 6 weeks. All but 2 of these patients 
regained full pronation within 3 months. 

— Bernard C. Gerber, M.D. 


A Femoral Intramedullary Nail. A. Paviix. 7. Bone 
Surg., 1957, 39-B: 1059. 


INTRAMEDULLARY NAILING was first described in 1907. 
As the result of Kuntscher’s work, begun in 1939, his 
method will probably continue to be an important 
means of treating fractures for many years, but despite 
the excellence of his work, the nail which he designed 
does not fulfill all the requirements of an intramedul- 
lary nail. The shortcomings of this nail include a tend- 
ency for it to migrate proximally, it permits rotation 
of the fragments after ostectomy in some cases, and it 
may bend or break. These last two difficulties are 
common to all intramedullary nails. In an attempt to 
overcome some of these shortcomings modifications 
have been designed by Hansen and Street, Rush, 
Dubrov, and by Maatz, and although these modifica- 
tions have overcome some of the faults they have not 
eliminated all of the difficulties in this technique. 

Because of the shortcomings of the available types 
of intramedullary nails the author has attempted to 
design a nail which can be inserted into the medullary 
canal with precision and accuracy and which will ob- 
tain a firm immobilization of the fragments. Special 
instruments have also been designed to prepare the 
medullary canal for the reception of the nail. This nail 
has been used in 13 patients who required resection of 
a portion of the femur to shorten the limb. It has also 
been used in one patient with a pathological fracture 
of the femur. 

The nail is made of stainless steel and consists of two 
parts. The outer nail is a cylindrical tube with an en- 
larged hollow head. The lower end of the shaft of the 
outer nail is divided into two jaws which open and 
press against the sides of the medullary canal when 
this portion of the nail is spread. The central nail isa 
solid rod of stainless steel. The head of the nail is 
threaded and these threads fit into the threads on the 
inside of the head of the outer nail. The end of the in- 
ner nail is of a conical shape. The nail is designed so 
that when the inner nail is screwed into the outer nail, 
the jaws on the end of the outer nail spread and firmly 
press against the walls of the medullary canal. This 
produces a firm, rigid contact between the nail and 
the walls of the medullary canal of the distal fragment. 
The external surface of the outer nail is grooved longi- 
tudinally so that a portion of its head may be driven 
into the cortex of the greater trochanter. The grooves 
on the head of the outer nail then prevent rotation of 
the nail within the proximal fragment. Special reamers 
have been devised which prepare the medullary canal 
for the introduction of this nail. A special wrench has 
also been designed to screw the inner nail into the 
outer nail. 

In the technique of femoral resection a vertical in- 
cision is made beginning at the greater trochanter and 
extending half-way down the thigh. After the portion 
of femur to be resected has been removed, the prox- 
imal and distal ends of the cut femur are given a coni- 
cal shape with special instruments. One surface is 
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SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 


shaped into a cone while the other is hollowed out to 
receive this cone. This procedure makes for a greater 
area of contact between the fragments, and thus pro- 
vides a larger surface for the formation of endosteal 
callus. 

Postoperatively, the operative limb is placed in a 
Braun splint without immobilization. Active exercise 
of the limb is instituted as rapidly as possible. As soon 
as postoperative pain has disappeared the patients are 
encouraged to walk with the aid of crutches. Some pa- 
tients walked within the first few days, while others 
were on either partial or full weightbearing within the 
first or second week. One patient was able to climb a 
ladder at 3 weeks and in the fifth week this patient 
could jump a rope and dance. The application of ver- 
tical pressure on the bone ends produced by ambula- 
tion seemed, in this group of patients, to produce a 
more rapid and firmer healing. It is thought that this 
might not be true in oblique or spiral fractures where 
the pressure could not be evenly distributed across the 
fracture line as it is in cases of femoral resection in 
which the fracture line is always a straight transverse 
cut. 

At the time of this writing the nail had been removed 
in 4 of the cases. Each time this was done without dif- 
ficulty. A bursa is often formed around the head of the 
nail. This bursa may even become ossified. In all pa- 
tients penicillin was used both before and after the 
operation. Blood transfusion was necessary in only one 
patient. The nail has not been used as yet to treat 
traumatic injuries of the femur. Consequently this 
article is to be considered a preliminary report. Fur- 
ther studies to determine wider indications for the 
nail are in progress. —Robert D. Larsen, M.D. 


Conservative Operation for Malunited Fractures of 
the Ankle. Sakari Vainio. Acta chir. scand., 1957, 113: 
324. 


THE TREATMENT of malunited fractures of the ankle 
is difficult and frequently unrewarding, and is not 
particularly amenable to conservative management. 
The author is fully aware of the merits of arthrodesis, 
but in this paper he discusses the so-called conserva- 
tive operation, the objects of which are, first, to correct 
the deformity and, second, to preserve motion of the 
ankle. By conservative operation, the author means 
some type of operation short of arthrodesis on the 
malunited ankle. Six such operations were performed 
in the author’s hospital between 1946 and 1950, and 
good or satisfactory results were obtained for the 3 pa- 
tients in the group who were less than 50 years old at 
the time of operation, while unsatisfactory results 
were obtained for those whose age was more than 50 
years at the time of operation. The interval between 
injury and the conservative operation discussed by the 
author varied from a half to 2.5 years, and roentgen- 
ologic evidence of degenerative changes in the joint 
was apparent in at least 4 cases. The author stresses 
the fact that judged by known present-day indications 
the selection of these patients for conservative opera- 
tion probably is unsuitable, yet he feels that the re- 
sults obtained in the younger age group would indicate 
that in long-standing severe trimalleolar fracture of 
the ankle, a relatively mobile and painless ankle may 
be obtained for a considerable period by the use of 
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such conservative surgical measures. He stresses the 
technical difficulty of the operation and believes that 
these patients should be treated by surgeons of ex- 
perience. He ends with a plea for accurate and exten- 
sive investigation of this problem, so that the results of 
this type of operation and its relative merits, based 
on the age, constitutional type and occupation of the 
individual in question, can be assessed. 


—Einer W. Johnson, Jr., M.D. 


Arthrodesis of the Ankle in the Treatment of a Mal- 
united Fracture. Sakari VaINto. Ann. chir. gyn. fenn., 
1957, 46: Supp. 


THIS EXTENSIVE STUDY comprises the author’s experi- 
ence in 26 cases of late-stage fractures in the region of 
the ankle. Fifteen patients were males and 11 were 
females. A variety of occupations were represented in 
the group, but most of the workers were doing com- 
paratively hard labor. The main indication for this 
type of surgery was the history of a previous fracture 
with disabling pain and constant swelling and deform- 
ity of the ankle. 

In doing the arthrodesis, the author used an ap- 
proach over the lateral malleolus with osteotomy of 
the lateral malleolus to allow direct visualization of the 
ankle joint at the time of arthrodesis. Occasionally it 
was necessary to perform triple arthrodesis or less ex- 
tensive arthrodesis in the foot to gain functional and 
anatomic apposition of the parts. Frequently the 
author used a long spike, which was driven through 
the os calcis and talus into the tibia to provide fixation 
of the arthrodesed surface. This spike was removed 
some days after the operation. 

The author writes that from a symptomatic and 
subjective standpoint, all patients were satisfied with 
the results of their operation. Every patient’s condi- 
tion was better than it had been preoperatively, and 
all of them either had resumed their previous occupa- 
tion or had taken up one which, in respect to exposure 
to strain, was equally as hard as their former job. 
Postoperatively, 11 of the patients walked without 
limping and had power in the foot and leg satisfactory 
for the demands of gainful employment. Clinically 
poor results were due mostly to failure of union at the 
site of arthrodesis, yet the ankle operated upon some- 
times would be clinically stable, even if roentgenologic 
evidence of union was not present. In every instance 
in which union was delayed or not present, the author 
noted that incongruity of the arthrodesed surfaces was 
present. 

The author summarizes his work by stating that an 
aesthetically poor result of an arthrodesis of the ankle 
also means a functionally poor result, involving pain 
for the patient. —Einer W. Johnson, Jr., M.D. 


ORTHOPEDICS IN GENERAL 


The Reactions of Injured Human Articular Cartilage. 
Jj. W. Lanvetts. 7. Bone Surg., 1957, 39-B: 548. 


LITTLE INFORMATION has been published on the reac- 
tions of hyaline articular cartilage to injury and repair 
in the human subject. The author discusses the changes 
that follow simple mechanical injuries to the joint 
cartilage. The affected. surfaces were removed at 
operation or necropsy after intervals of 3 days to 10 
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years after the original injury. Several specialized 
stains were used in the histologic studies. ‘The early 
and late changes which may be observed microscopi- 
cally following injury to the articular surfaces are 
described in detail. Because of the stains used, these 
changes also have some metabolic significance in rela- 
tion to hyaline cartilage. The lines of fracture which 


occur in joint cartilage confirm the suggestions of 


earlier workers on the lines of strength in cartilage, 
with the additional feature of a transverse plane of 
weakness at the apex of the calcified zone. The normal 
nutrition of cartilage is synovial, and access of a free 
blood supply is followed by destruction of hyaline 
articular cartilage. Minor traumatic events in the 
articular lamella are common, particularly in osteo- 
arthritic joints; the results of these on the cartilage 
resemble the changes of osteoarthritis. The removal of 
uncalcified cartilage can be described in two stages of 
a physicochemical kind; the removal of calcified 
cartilage is a single cellular process. There is evidence 
that the carbohydrate moiety of cartilage is present in 
two separable phases, one fixed to collagen, the other 
free. The repair mechanisms after fracture are those 
available to restore the damage of osteoarthritis, and 
reasons can be shown why in fact they are ineffective. 
— Bernard C. Gerber, M.D. 


Whiplash Injuries of the Head and Neck; Clinical 
and Medicolegal Considerations in Management. 
C. D. Hawkes. Arch. Surg., 1957, 75: 828. 


IN WHIPLASH INJURY the free head and neck sag 
through their own inertia and are subjected to a peak 
of force at the limit of their stretch. In addition to the 
stretch and strain of the muscles and ligaments there 
may be actual tearing. There may also be injury to the 
vertebral arteries, rupture of the smaller vessels, 
stretching of the nerves, occasionally with pulling off 
of small fragments of a vertebral body or dorsal 
process, intervertebral disc injury, or, rarely, disloca- 
tion. 

Roentgenograms are very valuable in the diagnosis 
and treatment of these conditions. Rest, heat, massage, 
sedatives, and analgesics are of considerable value in 
the treatment of the injured muscles and ligaments. 
When there is marked muscle spasm, traction is of 
value, but should not be continued for a long period 
of time. The use of a Thomas collar or neck brace is of 
questionable value. Rehabilitative exercises for the 
neck, shoulder, and upper back muscles are of maxi- 
mum importance for early recovery. It is suggested 
that the physician who treats a patient with a whip- 
lash injury should pay particular attention to the 
subjective complaints of the patient, as opposed to the 
objective physical findings. In this study of 100 pa- 
tients interviewed after settlement of the litigation, 54 


were essentially well, 34 reported some minor discom- 
fort, and 12 were found to have sufficient continuing 
difficulty to wear a collar, to sleep in traction, to take 
physical therapy, or visit a physician. Five of the 12 
had not carried out their physician’s instructions. 

As to loss of time from work, 15 per cent of the pa- 
tients lost from 3 to 6 months, and 26 per cent lost 
more than 6 months prior to settlement, whereas after 
settlement, only 4 per cent lost 3 to 6 months and 3 
per cent lost more than 6 months. Therefore, it is con- 
cluded that settlement plays some part in these cases. 

—Richard J. Bennett, Jr., M.D. 


Some Mechanical Tests on the Lumbosacral Spine 
with Particular Reference to the Intervertebral 
Discs; a Preliminary Report. THoRNTON Brown, 
Rosert J. Hansen, and ALvin J. YorRA. 7. Bone 
Surg., 1957, 39-B: 1135. 


SPECIMENS consisting of two vertebral bodies with 
the intervertebral disc interposed were removed 
from fresh cadavers and subjected to compression 
tests, tensile tests, combined axial load-bending tests, 
and fatigue tests. These specimens were prepared by 
cutting the bodies in two horizontal planes with a 
saw and incasing the specimen in copper tubing. The 
intervertebral disc was surrounded by latex material. 
Accurate measurements were recorded and the fol- 
lowing conclusions were reached. 

Osteoporotic spines failed at a relatively low load; 
the compressive load for lumbar discs tested ranged 
between 1,000 and 1,300 pounds. The tensile strength 
ranged from 0 to 700 pounds per square inch. The 
combined compression and bending test revealed that 
the discs expanded on the concave side and contracted 
on the convex side of the curve. The only exception to 
this pattern was found in the posterolateral portion 
of the discs where protrusions most frequently occur. 
The result of the only fatigue test carried out was not 
satisfactory and no conclusions were reached. It was 
observed that under the compression tests, small 
cracks developed in the cartilaginous plate of young 
individuals, while in the older specimens a total col- 
lapse of the cartilaginous plates occurred. These small 
defects in the cartilaginous plate may be the source of 
pain, a fact corroborated by several workers. Rapid 
cyclic bending combined with axial compression 
caused no changes in the disc material but caused 
horizontal tears of the annulus fibrosis, leaving the 
most peripheral fibers intact. Injection of radio-opaque 
solutions into the disc space suggested a fluid transfer 
from the disc across the cartilaginous plates into the 
vertebral body. How much degenerative processes in 
the cartilaginous plates influence the amount of 
transfer cannot be definitely determined from the 
above experiments. —George I. Reiss, M.D. 
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SURGERY OF THE BLOOD AND LYMPH SYSTEMS 


BLOOD VESSELS 


A Clinical Study of Embolectomy. Jerry C. RosEn- 
BERG, Epwarp C. Em=xson, and THomas O. Murpny. 
Angiology, 1957, 8: 371. 

THE AUTHORS evaluate a series of embolectomies per- 

formed from 1950 to 1956. Local anesthesia was pre- 

ferred except for emboli at the aortic bifurcation, when 
spinal anesthesia was used. Intra-arterial papaverine 

(0.5 gr.) and heparin (10 mgm.) were injected above 

the site of embolic occlusion as soon as the diagnosis 

was made. Attempts were made to remove the embolus 
with as little intravascular trauma as possible. Post- 
operative heparinization was used for the iliac and 
femoral emboli, but not for the aortic lesions. 
Forty-three patients had atrial fibrillation, 6 had 
hypertensive heart disease and 10 had evidence of 
recent acute myocardial infarction. Four emboli were 
in the upper extremities and 65 were lodged in either 
the terminal aorta or the arteries of the lower ex- 
tremities. The results of embolectomy in arteries 
smaller than the femoral were generally considered 
unsatisfactory. The results of conservative manage- 
ment of such occlusions (Hunter’s canal and popliteal 
artery) revealed a high incidence of viable extremities. 

“The revised technique, which is no more than a 

collection of sound procedures with strict adherence to 

basic surgical principles, is shown to have increased 
the degree of success of embolectomy, during a 7 year 

period, to 78 per cent.”” —Robert A. Nabatoff, M.D. 


Aortography Utilizing Percutaneous Left Ventricular 
Puncture. Joun J. McCaucuan, Jr. and James W. 
Pate. Arch. Surg., 1957, 75: 746. 


PERCUTANEOUS LEFT VENTRICULAR PUNCTURE has long 
been utilized in cardiac arrest and more recently for 
the injection of radio-opaque dye for visualization of 
the heart chambers. The authors combined it with the 
Valsalva maneuver to visualize the aortic arch and its 
branches. They refer to it as cardioangiography after 
Ponsdomencch. It is done in the x-ray room with the 
patient in a right posterior oblique position to unfold 
the aortic arch, and a multiple-exposure film changer 
is positioned under the chest. A sensitivity test to 
acetrizoate is done, an electrocardiograph is attached 
to the patient, and endotracheal anesthesia induced. 
After routine draping of the chest a 4 inch, large-bore, 
thin-walled, 18 gauge needle is inserted near the 
xiphoid process and directed in a posterior, superior, 
and slightly left lateral direction. The heart is pierced 
usually at a depth of 6 to 8 centimeters and after re- 
moval of the trocar a pulsatile ejection of bright red 
blood is seen. The needle is then attached to 2.5 feet of 
rubber tubing connected to a syringe containing 25 
c.c. of 70 per cent sodium acetrizoate. Electrocardio- 
graphic readings are taken throughout the procedure, 
and usually a few extrasystoles are seen. The anes- 
thetist then starts the Valsalva maneuver and it is 
maintained for 60 seconds at which time a test dose of 
1 c.c. of the dye is injected. The electrocardiogram is 


monitored and if no arrythmia develops, the 24 c.c. is 
injected manually in 4 seconds and 8 exposures are 
made. The patient is examined for pneumothorax, and 
if none is found, routine postoperative care is given. 
Thirty-one percutaneous left ventricular punctures 
have been performed on 29 patients with no deaths, 
but with 4 complications. There were 2 pneumo- 
thoraces and 2 injections of dye into the cardiac 
musculature due to displacement of the needle point. 
Arrythmias followed the latter accident, but soon sub- 
sided. By this technique the aortic arch and innomi- 
nate, left common carotid and subclavian arteries can 
be visualized, and it is a relatively easy and safe 
procedure. —Albert M. Schwartz, M.D. 


Chronic Traumatic Aneurysm of the Thoracic Aorta; 
Report of 5 Cases, with a Plea for Conservative 
Treatment. IsRAEL STEINBERG. NV. England 7. M., 
1957, 257: 913. 


THE AUTHOR describes a series of 5 cases with chronic 
traumatic aneurysm of the thoracic aorta which 
developed after injuries to the chest in automobile 
accidents. Clinical experience with these 5 -asympto- 
matic patients with chronic traumatic aneurysms of the 
thoracic aorta indicates that the criteria for operation 
must be carefully weighed. Aneurysms that cause 
cough, dyspnea, or pain in the back due to vertebral- 
body pressure may be enlarging and in danger of rup- 
turing. Resection for relief of symptoms and prevention 
of rupture is indicated. Enlarging aneurysms, whether 
acute or chronic, even in the absence of symptoms 
should also have surgery. However, chronic traumatic 
aneurysms are apparently consistent with an active 
and long life and “their presence does not always 
constitute a threat to life.” Three patients are asymp- 
tomatic and have been gainfully employed for periods 
of 21 to 27 years. Indeed, the only death in this series 
followed operative excision of the aneurysm in a pa- 
tient who was asymptomatic for 5 years. Four patients, 
including the 1 who died after resection of the aneu- 
rysm, were asymptomatic when the diagnosis was 
made. “In view of the asymptomatic status of 5 pa- 
tients following development of traumatic aneurysms, 
conservative medical treatment is indicated. The mere 
presence of an aneurysm is not an indication for opera- 
tion. Surgery should be restricted to patients who 
require relief of symptoms or who have evidence of 
enlargement of an aneurysm.” 
—Robert A. Nabatoff, M.D. 


Aneurysm of the Abdominal Aorta; 2 Cases with 
Rupture into the Gastrointestinal Tract. STANLEY 
J. Sxromak, James F. O’Nery, Emmet F. Ciccone, 
and Rosert J. SNYDER. Gastroenterology, 1957, 33: 575. 


AN HISTORICAL REVIEW of abdominal aneurysms pref- 
aces this article followed by a discussion of the eti- 
ology, sites of rupture into the gastrointestinal tract, 
and mechanisms of rupture. The most common cause 
in a recent series was arteriosclerosis and infections 
(syphilis, tuberculosis, etc.) were in second place. The 
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usual site of rupture was into the third portion of the 
duodenum (76 per cent), 12 per cent ruptured into 
the small intestine, and 10 per cent into the stomach. 
The symptomatology prior to rupture is variable and 
may include pain, which is usually epigastric, gastro- 
intestinal or urological complaints. The physical find- 
ings center about a palpable abdominal mass with 
tenderness and expansive pulsation; a thrill or bruit 
may be elicited. At the time of rupture into the bowel 
various degrees of hematemesis or rectal bleeding or 
both may occur associated with severe pain and col- 
lapse. Death occurred in all cases of this type which 
have been reported to date. The differential diagnosis 
should exclude bleeding from esophageal varices, 
peptic ulcer, tumors of the small and large intestines, 
mesenteric thrombosis, and diverticulitis. In the pre- 
rupture stage the usual abdominal masses must be 
ruled out. A flat film of the abdomen may show calci- 
fication outlining the aneurysm or a dilated or dis- 
placed arteriosclerotic aorta. 

Life expectancy after diagnosis of aortic abdominal 
aneurysm varies in different reports from 6 months to 
one year, with one patient surviving 28 years. Modern 
therapy consists of excision of the aneurysm and re- 
placement by homograft or plastic cloth prosthesis. 
To date no patient has survived whose aneurysm has 
ruptured into the gastrointestinal tract. Two case re- 
ports are included in this paper. The authors indicate 
the possibility of salvage of these patients by surgery if 
the diagnosis is made and operation carried out in 
time. —Albert M. Schwartz, M.D. 


Pulseless Disease; a Clinical Analysis of 10 Cases. 
GuNNAR BirkeE, BorjE Ejrup, and B6rj—E OLHAGEN. 
Angiology, 1957, 8: 433. 


THE COMMONEST CAUSES Of circulatory impairment of 
the branches of the aortic arch appear to be: (1) con- 
genital vascular anomalies, (2) arteriosclerosis oblit- 
erans, (3) Buerger’s disease, (4) arterial embolism, (5) 
periarteritis nodosa, (6) pseudoxanthoma elasticum, 
(7) aneurysms, (8) compressive occlusion of artery 
(stricture etc.), and (9) arteritis of unknown origin— 
Takayashu’s syndrome (pulseless disease). This syn- 
drome is most common in women and is accompanied 
by an elevation of the erythrocyte sedimentation rate, 
tachycardia, and, as a rule, pyrexia. 

Takayashu’s syndrome was first reported in Japan 
in 1908. The authors present clinical observations and 
laboratory findings in 10 cases. Nine of the 10 patients 
were women and only 3 were more than 40 years of 
age. There was no objective evidence of cerebral 
ischemia in this series, but 6 patients had pronounced 
intermittent orthostatic dizziness. In 4 patients there 
was objective evidence of circulatory disease in one or 
both legs. In all 10 cases the exercise oscillograms re- 
vealed a pathologic inverse recovery phase in one or 
both arms. In 3 cases there were similar findings in the 
legs. Especially striking was the elevated erythrocyte 
sedimentation rate in all except 2 cases. In all patients 
except 2, electrophoretic analysis of the serum pro- 
teins revealed an increase in gamma globulin and 
hypoalbuminemia. 

Analysis of the past history provided little help as to 
the etiology of this syndrome. Upper respiratory tract 
infections, however, were frequent. Clinical investiga- 


tions revealed that the cause may vary. In 1 patient 
pseudoxanthoma elasticum and, in,2 others more gen- 
eralized vascular lesions gave rise to the syndrome, 1 of 
the latter patients possibly having periarteritis nodosa. 
In 2 others, congenital vascular anomalies appeared to 
be predisposing factors. In the remaining patients, a 
rheumatic etiology was considered the most likely 
cause for the vascular changes in the brachial arteries. 
It is debatable whether these cases represent early 
stages or mild variations of pulseless disease. From 
this series it would appear that Takayashu’s disease is 
a composite group of obscure disease entities. 
— Robert A. Nabatoff, M.D. 


Evaluation of the Need for Porosity in Synthetic 
Arterial Prostheses; a Case Report and Evaluation 
of Dacron Aortic Grafts in Dogs. GRAHAM KNox and 
Cuar.es F. Becca. Surgery, 1957, 42: 922. 


‘THE NECESSITY of porosity in woven dacron prostheses 
is doubted by the authors who implanted them experi- 
mentally in dogs and observed a graft in one patient 
for a period of over 12 months. In all cases a thin, 
hyalinized, fibrous tissue layer developed which ap- 
peared first near the ends of the grafts and covered the 
inner surface of the cloth. In all animals the dacron 
graft peeled easily from the surrounding tissue and 
there was no gross or microscopic evidence of growth 
of fibrous or vascular tissue into the cloth. The outer 
surface of the graft had a similar layer and was sur- 
rounded by a mild inflammatory reaction. This indi- 
cated that the porosity of cloth prostheses may not be 
essential to the development of an intima-lining or to 
the efficient functioning of a cloth prosthesis. The nu- 
trition of the tissue which lines the grafts is primarily 
dependent on the blood passing through the lumen. 
Endothelial cells could not be identified with any 
certainty in this layer, and it raises the question as to 
whether endothelium is necessary in the prevention of 
intravascular clotting. —Albert M. Schwartz, M.D. 


Treatment of Venous Thrombosis by Continuous Lo- 
cal Infusions of Streptokinase; Experimental In- 
vestigations, RaInER GoTTLoB and GERHARD ZIn- 
NER. }. Internat. Coll. Surgeons, 1957, 28: 575. 


LocAL INTRAVASCULAR ANTICOAGULATION THERAPY 
with heparin has been used after various types of vas- 
cular operations. However, since heparin is eliminated 
from the body relatively slowly the difference between 
the local concentration of the drug and that in the 
general circulation is not too pronounced. This can be 
overcome in part by the infusion of a protamine solu- 
tion at a point on the extremity proximal to that 
where the heparin is entering the circulation, but the 
heparin protamine complex under certain conditions 
may itself act as an anticoagulant. Also, the fibrino- 
lytic properties of heparin are insignificant. This led 
the authors to the use of streptokinase, which they 
felt of all the fibrinolytic preparations was the one 
most suitable for local intravenous use. 

In experiments on 5 cats bilateral thrombosis of 
femoral veins was produced by the injection of sodium 
morrhuate and thrombin. A solution of streptokinase 
was injected continuously into a vein distal to the 
thrombus on one side and Ringer’s solution was in- 
jected as a control in the other side. The infusions 
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were continued for periods of from 3 to 6 hours after 
which angiograms were performed and the veins were 
examined directly after sacrifice. Thrombolysis was 
noted in the side treated with streptokinase while the 
thrombi on the control side were unaffected by the 
Ringer’s solution. It was observed in some of the ani- 
mals that after the local treatment was discontinued 
the thrombosis recurred rather quickly. 

Ten patients with deep or superficial venous throm- 
bosis received local streptokinase treatment. When 
there was superficial thrombosis of the saphenous or 
pelvic veins the infusion was given in the saphenous 
vein at the ankle. But in those patients with deep 
phlebothrombosis the streptokinase solution was di- 
rected into the os calcis through a special bone needle. 
It was believed that the fluid would be more apt to 
enter the deep system of veins through this transossal 
route. The streptokinase was given in the form of 
varidase, 200,000 units per 500 c.c. of fluid during a 
12 hour period. The period of infusion varied in dura- 
tion 6 to 120 hours. Tromexan was begun orally at 
the conclusion of varidase therapy. Four patients had 
a febrile reaction as a complication of the treatment. 
Nine of the 10 patients were improved subjectively 
and objectively, and the improvement occurred within 
the first 6 hours in 6 of these. 

The authors call attention to the fact that varidase 
has an anti-inflammatory effect which may be a factor 
in the improvement in these cases. They also recog- 
nize that thrombotic symptoms may regress spon- 
taneously under clinical care. 

—George R. Holswade, M.D. 


BLOOD; TRANSFUSION 


The Physiology of Intravascular Coagulation in 
Health and Disease; With Reference to Safeguards 
and Hazards in the Prophylactic and Therapeutic 
Use of Heparin and Dicumarol, J. GArRotT ALLEN, 
PeteR V. Moutper, Danie. M. ENERSON, CLAIR 
BASINGER, JEROME J. LANpy, and Donatp J. GLoTzeErR. 
Surg. Clin. N. America, 1957, 37: 1473. 


Now that the mortality from shock, fluid and electro- 
lyte imbalance, and infection has been reduced, 
greater attention is focused on postsurgical deaths 
from thromboembolic disease and abnormal bleeding. 
It behooves the surgeon to be acquainted with the 
normal physiology of coagulation so that he may em- 
ploy anticoagulant therapy safely and be able to 
recognize and treat abnormal bleeding states. 

The most commonly accepted theory for blood co- 
agulation is that offered by Morowitz in 1904. This 
postulates that thromboplastin arises from extracts of 
intracellular material whenever cellular damage or 
platelet lysis occurs. Thromboplastin converts pro- 
thrombin into thrombin in the first stage. In the 
second stage thrombin combines with fibrinogen and 
with the aid of the calcium ion forms fibrin. A third 
stage has fibrin and fibrinolysis (plasmin) combining 
to produce clot lysis. A number of accelerators and 
inhibitors which may act at any one of the stages have 
been described. Although the identity of these is 
fairly well established their terminology is confusing. 

Coagulation is a dynamic process which under nor- 
mal circumstances is functioning constantly to pre- 
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vent abnormal bleeding. This is well illustrated by 
the fact that a deficiency in platelets, prothrombin, or 
fibrinogen will result in spontaneous bleeding. There 
is also good evidence to indicate that there is a rapid 
turnover in platelets, prothrombin, and fibrinogen in 
the normal individual. 

Since there are no laboratory tests that will predict 
which patients will or will not develop thromboem- 
bolic disorders, these predictions must be made on 
clinical grounds alone. Anticoagulation therapy with 
heparin and dicumarol is safe when properly used, 
but is contraindicated in patients with bleeding tend- 
encies, ulcerating lesions of the gastrointestinal tract, 
hypertension, and liver or renal disease. The two 
drugs have different modes of action. Heparin must 
be used parenterally, and functions in vitro as well as 
in vivo. It acts immediately by inhibiting the actions 
of some of the clotting components of the blood. Its 
action may be counteracted by the administration of 
protamine sulfate. Dicumarol on the other hand is 
taken by mouth, requires 24 to 36 hours to act, and 
peak activity may not be reached before the third or 
fourth day. The action of dicumarol is at the hepato- 
cellular level where it interferes with the formation of 
prothrombin. Vitamin K, oxide will counteract bleed- 
ing due to excessive dicumarol within a period of 2 to 
3 hours. 

The authors prefer to use anticoagulants in the 
treatment of thrombophlebitic disease of the saphenous 
veins lest the process extend to the deep veins; throm- 
bophlebitis of the deep veins is treated in the same 
manner. Heparin solution is of use in flushing distally 
after removal of arterial emboli, and “local” heparini- 
zation may be of some temporary benefit. In general 
lower dosages of anticoagulants are necessary in arte- 
rial diseases than in venous diseases because of more 
rapid flow rates in the arteries. 

In some patients prophylactic anticoagulants may 
be indicated. In this situation dicumarol may be 
given 8 hours before surgery or heparin may be in- 
jected 1 hour after surgery. Hemorrhage is usually 
not a problem. —George R. Holswade, M.D. 


MISCELLANEOUS 


Aortic Thrombosis as a Cause of Hypertension; an 
Arteriographic Study. Gzorce M. Wyatt and 
BENJAMIN FEtson. Radiology, 1957, 69: 676. 


THE AUTHORS present 3 cases in which severe hyper- 
tension developed secondary to the progression of 
aortic thrombosis which involved a renal artery. In all 
3 instances removal of the affected kidney resulted in 
prompt disappearance of the hypertension. Each case 
is beautifully documented by aortograms. 

The diagnosis of thrombosis of the lower abdominal 
aorta was made on clinical grounds in a normotensive 
35 year old woman. At operation the proximal extent 
of the thrombosis was well below the level of the renal 
arteries. Bilateral lumbar sympathectomy was per- 
formed. Three years later severe hypertension with 
typical symptoms developed, and an intravenous 
pyelogram demonstrated impaired function of the 
left kidney. At aortography the aorta was occluded 
just distal to the renal arteries with partial occlusion of 
the orifice of the left renal artery. The right renal ar- 
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tery was normal. The blood pressure returned to nor- 
mal promptly after nephrectomy of the left kidney 
was performed. The kidney that was removed was 
quite small and showed diffuse atrophy but not in- 
farction. Two years later the hypertension recurred, 
and the orifice of the right renal artery was found to be 
constricted on repeat aortography. 

In the second patient, a 45 year old normotensive 
male, occlusion of the aorta just below the right renal 
artery was shown by aortography. Again bilateral 
lumbar sympathectomy was done. In the following 
year hypertension developed, and serial aortography 
demonstrated that the level of the thrombosis had 
progressed to just below the left renal artery. Later 
films showed faint filling of the right renal artery. 
After nephrectomy on the right side the hypertension 
disappeared. The removed kidney was small with 
localized areas of hemorrhage and infarction. 

In the third patient, a 35 year old male with a blood 
pressure of 150/90, resection of the lower abdominal 
aorta and common iliacs with replacement by a bi- 
furcation homograft was performed because of throm- 
bosis. Severe hypertension developed 2 weeks later, 
and repeat aortogram showed a filling defect at the 
site of the right renal artery with late filling of this 
vessel. Nephrectomy of the right kidney was per- 
formed with return of the blood pressure to 140/90 in 
5 days. The blood pressure has remained at this level 
for 8 months. 

These findings suggest that severe hypertension de- 
veloping in a patient with aortic thrombosis indicates 
involvement of the orifice of one of the renal arteries. 
Although aortography is not recommended as a rou- 
tine study in the evaluation of hypertensive patients, 
in the aforementioned situation it may be very help- 
ful. —E. Thomas Boles, jr., M.D. 


Raynaud’s Disease in Primary Pulmonary Hyper- 
tension, WILLIAM M. SmitH and Irvinc G. Kroop. 
J. Am. M. Ass., 1957, 165: 1245. 


THE LACK OF OBSTRUCTIVE ENDARTERITIC CHANGES in 
some cases of primary pulmonary hypertension sug- 
gests a primary neurohumoral mechanism for the in- 
creased pulmonary resistance. The association of Ray- 
naud’s disease with primary pulmonary hypertension 
in 3 patients is offered as indirect evidence in support 
of this thesis. Three cases are reported by the authors 
with primary pulmonary hypertension who also ex- 
hibited peripheral vascular vasomotor dysfunction 
(Raynaud’s disease). 

A 47 year old male noted blanching and numbness 


of his fingers on exposure to cold in 1947 with cyanosis 
and rubor following the episodes of pallor. Four years 
later he complained of exertional dyspnea of increas- 
ing severity of 2 years’ duration and physical examina- 
tion revealed cardiomegaly and marked accentuation 
of the pulmonic second sound. Diagnostic studies sug- 
gested pulmonary hypertension and_ exploratory 
thoracotomy with biopsy of the lung confirmed the 
diagnosis of primary pulmonary hypertension. In. 
timal sclerosis of the pulmonary arterioles was noted 
on microscopic section of the lung. The patient be- 
came disabled in 1953 because of increasing dyspnea 
and peripheral edema. The second case was a 41 year 
old female who noted changes in her fingers consistent 
with Raynaud’s phenomenon. Symptoms which were 
suggestive of pulmonary hypertension developed and 
diagnostic studies confirmed this diagnosis. She was 
discharged with diagnoses of primary pulmonary hy- 
pertension and Raynaud’s disease. The third case is 
that of a 73 year old female observed during the ter- 
minal phase of her illness who gave a history of typical 
color changes in the hands and fingers and trophic 
changes and ulcerations consistent with Raynaud’s 
phenomenon. She was admitted with profound failure 
of both sides of the heart. At autopsy cardiopulmonary 
evidence of primary pulmonary hypertension was 
found and pulmonary arteriolar sclerosis was marked, 
Primary pulmonary hypertension is diagnosed by ex- 
cluding any etiologic basis for secondary pulmonary 
hypertension, namely (1) increased pulmonary blood 
flow secondary to a left to right shunt in congenital 
heart disease; (2) left ventricular failure; (3) anoxia; 
(4) reduction of the pulmonary vascular bed by em- 
boli, endarterial sclerosis, and pulmonary fibrosis; 
and (5) mitral stenosis. 

Because obstructive endarteritic lesions may not be 
present in the lung it has been suggested that the 
mechanism producing this disorder is a spastic vaso- 
motor process involving the precapillary pulmonary 
arterioles. Attempts to demonstrate a vasomotor effect, 
however, have yielded inconclusive results, but recent 
studies indicate that the pulmonary vasculature does 
respond to drugs such as arterenol and acetylcholine 
with active vasoconstriction and vasodilatation re- 
spectively. The association of Raynaud’s disease with 
primary pulmonary hypertension supports the hy- 
pothesis of a hyperactive neurohumoral mechanism 
in primary pulmonary hypertension, since Raynaud’s 
disease is a known vasomotor disorder caused by over 
activity of the sympathetic nervous system. 

—Allan D. Callow, M.D. 
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SURGICAL TECHNIQUE 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Pulmonary Atelectasis; Physical Factors. Howarp G. 
DayMAN and Leo E. Manninc. Ann. Int. M., 1957, 
47: 460. 


ATELECTASIS refers to an airless state of the pulmonary 
parenchyma which occurs when the bronchial tribu- 
tary serving it becomes obstructed and the air distal 
to the obstruction is absorbed. This complication was 
observed and studied in a series of patients suffering 
from severe chronic respiratory paralysis who were 
admitted to the Buffalo Respirator Center of the 
National Foundation for Infantile Paralysis. 

The physical principles of ventilatory ebb-and flow 
are discussed under the headings of (1) the breathing 
bellows, (2) statics of lung distention, and (3) dynam- 
ics of flow. 

In atelectasis the primary mechanical defect is a 
failure of the breathing bellows. This failure may be 
neurochemical in origin or may result from alterations 
in the structures enclosing the lungs. Failure of the 
bellows is not confined to instances of over-all weak- 
ness. A failure of part of the enclosing musculo- 
skeletal wall is a most serious defect as it may lead to 
paradoxic ventilation. As a consequence of bellows 
failure, inspiratory dynamic pressure is limited and 
insufficient to pass obstructing sticky mucus and clot- 
ted blood. 

Static pressure is concerned with maintaining pul- 
monary distention rather than with creating flow. 
It must be confined below that pressure which will 
cause rupture of the parenchyma. The therapeutic 
use of artificial dynamic pressures is restricted by an 
inability to evaluate what constitutes a safe static 
pressure. 

In the treatment of an atelectatic segment of lung, 
theoretical consideration of the dynamics of flow leads 
to the conclusion that as long as inspiratory flow is 
stopped prior to parenchymal dehiscence, high pres- 
sure is not only safe but desirable. 

The cough mechanism is a vital breathing maneu- 
ver designed to drive a jet of air through the bronchi 
and thoracic trachea at an astonishing linear velocity 
which expels secretions like projectiles from a gun. 
When the muscular action necessary for breathing is 
deficient, the cough mechanism is also often crippled. 
This natural protective function must be supple- 
mented or replaced by artificial means which simulate 
the frequency, pressure, and flow characteristics of 
natural cough. 

The features of the principle types of mechanical 
aids to breathing are reviewed. The devices discussed 
are the tank respirator, the Cuirass respirator, the 
rocking-bed, positive pressure breathing apparatus, 
and the cough caddy. 

A simple test, called the compliance volume, by 
which the clinician can quickly detect ventilatory 
changes is suggested. This is the volume of air which 
can be exhaled by patients with breathing paralysis 
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after inspiratory assistance of 21 mm. Hg pressure, 
maintained until inflation reaches static equilibrium. 
The values vary with sex and body height and in gen- 
eral approximate one third of the anticipated normal 
vital capacity for young adults of either sex. The 
important feature in the use of the compliance vol- 
ume is the change which may occur. Hence base line 
measurements are essential. Atelectasis, threatening, 
partial, or complete—can suddenly reduce this 
measurement to very low volumes. 

Twelve cases of severe chronic respiratory paralysis 
are reviewed. Methods used to alleviate atelectasis 
as well as to improve over-all ventilatory function are 
discussed. Abrupt changes in compliance volume 
values reflected alteration in the amount of lung ac- 
cessible to ventilation. A sharp drop signified im- 
pending atelectasis even before it became roent- 
genographically demonstrable. When therapeutic 
cough and/or catheter suction successfully removed 
obstructing secretions, the compliance volume in- 
stantly increased. —John H. Davis, M.D. 


Surgical Repair of Lupus Vulgaris. THomas D. REEs. 
Plastic & Reconstr. Surg., 1957, 20: 147. 


Lupus VULGARIS is a tuberculous lesion of the skin and 
adjacent mucous membranes. The face, neck, and 
ears are the most common sites although such lesions 
occur on the trunk, buttocks, and limbs as well. 

All varieties of antituberculosis medication have 
been used, but isoniazid promises to eradicate lupus 
as an entity. 

Current surgical treatment requires: (a) eradica- 
tion of all diseased tissue and (b) repair of the defect. 
There are photographs of selected cases and a brief 
summary of the modes of therapy. There is, however, 
no detailed explanation of the operative techniques 
required in these cases which often involve repair of 
nasal loss, defects of the lips, cheeks, and eyelids. 

—Harold M. Ugner, M.D. 


Immediate Replacement of Tissue Losses from Hand 
or Wrist by Means of Bipedicled Cross Arm Flaps. 
ArtTHuR W. von DEILEN and JAmeEs B. Cox. Am. 7. 
Surg., 1957, 94: 790. 


RapPID COVERAGE Of tissue losses on the hand or wrist 
with adequate skin and subcutaneous tissue is neces- 
sary to reduce the formation of scar tissue and the pe- 
riod of immobilization. Use of bipedicled flaps from 
the opposite area has the advantages of (1) rapid 
transference of tissue, a complete repair being pos- 
sible in 2 weeks, (2) proper thickness of the tissue ob- 
tained, (3) close approximation to the quality and 
texture of the destroyed tissue, and (4) short periods of 
hospitalization and immobilization. 

According to the size and location of the defect, a 
bipedicled flap of proper size and shape is designed on 
the opposite arm. The flap may be positioned above 
or below the elbow and on either the dorsal or volar 
surface. When the ‘'ap is freed, the opposite hand is 
passed under it unti! ihe defect is under the mid-por- 
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tion of the flap. The flap is then sewed into the edges 
of the defect without tension. The raw area caused by 
raising the flap is first covered by a split thickness 
graft. Both arms are immobilized in plaster casts 
which are fastened together to maintain the proper 
position. One week later the lower pedicle of the flap 
is divided and is attached to the corresponding edge 
of the defect. At the end of 2 weeks from the initial 
procedure, the upper pedicle is severed and sewed 
into the defect. No revisions are done during the lat- 
ter two stages; if these are necessary for cosmetic rea- 
sons, they are done later after return of normal func- 
tion of the hand. Physiotherapy is started after the 
second and continued after the third procedure. 

This method is indicated when tendons or other 
deep structures are exposed or when the loss of tissue 
is great. The results with the method have been uni- 
formly good, and illustrative cases are included. ‘The 
rapid resurfacing obtained with consequent improve- 
ment in hand and wrist function, and the reduction in 
the formation of scar tissue and tissue of immobiliza- 
tion are distinct advantages in the primary manage- 
ment of hand and wrist injuries. 

—E. Thomas Boles, Fr., M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Staphylococcal Enterocolitis, DERwARD LEPLEyY, JR. 
and Mites B. Smiru. Arch. Surg., 1957, 75: 377. 


A report of 16 cases of bacteriologically proved 
staphylococcus enterocolitis occurring at the Veterans 
Hospital, Wood, Wisconsin, is presented. All of the 
patients survived. These patients may do well in the 
immediate postoperative period, then suddenly be- 
come anorexic and compiain of abdominal distention 
and pain. There is a tachycardia of 130 to 150 per 
minute and pyrexia up to 105 to 106 degrees F. The 
patients may become lethargic or comatose. Preceding 
or following these symptoms there is a severe watery 
diarrhea with “rice water stools”. If unchecked, 
electrolyte and fluid losses are massive and oliguria 
ensues, severe circulatory collapse may occur and if 
this is prolonged, it may be irreversible. 

Cross infection of resistant Staphylococcus by hospi- 
tal personnel might be an important factor in the 
etiology of this illness. Early diagnosis and early treat- 
ment will reduce mortality. Treatment should be 
directed along four major lines: 

1. The antibiotic which is being used is withdrawn. 

2. Treatment with the antibiotic which currently 
exhibits the greatest Staphylococcus sensitivity is 
begun. 

3. Parenteral fluids and electrolytes are given in 
relatively large amounts immediately and blood or 
plasma expanders as indicated. 

4. The patient’s treatment must be supervised 
closely and continuously. 

— Edmund R. Donoghue, M.D. 


Cancer in Burns (Les cancers des briélures). A. Jos- 
SERAND, M. DarGENT, J. PAPILLON, and F. PINnet. 
Presse méd., 1957, 65: 1479. 


TWELVE CASES of epithelioma arising in the skin of 
patients who were burned are reported. The patients 


ranged from 27 to 66 years of age at the time the 
carcinoma was diagnosed. The interval between the 
burn and the development of cancer varied from 15 
to 55 years. In most of these patients there was ex- 
tensive cicatrization caused by the burn with super- 
imposed chronic infection and a cycle of healing fol- 
lowed by reulceration and infection. 

A much rarer finding is the appearance of epithe- 
lioma in a recent burn. The authors report 4 such 
cases, the burns having occurred 1 to 6 months prior to 
the appearance of the cancer. In 3 cases the burn was 
on the lower lip and was caused by a cigarette. In one 
case the burn was on the hand. All 4 patients were 
more than 45 years of age. The histology of all the 
cancers was squamous cell epithelioma. 

Epithelioma developing in burns is rare and is ex- 
tremely rare in patients-under 45 years of age. A burn 
cicatrix that is subject to repeated trauma may under- 
go malignant degeneration. In young people the 
period between the burn and the onset of cancer is 
usually many years. In older people the time interval 
may be much shorter. —Frederick W. Preston, M.D. 


Respiratory Arrest Following Intraperitoneal Admin- 
istration of Neomycin. B. E. FERRARA and R. D, 
Puitutps. Am. Surgeon, 1957, 23: 710. 


THE AUTHORs report 2 cases of respiratory arrest oc- 
curring in patients who received intraperitoneal 
neomycin solution, bringing to 6 the number of such 
instances reported. In the first patient, a 6 year old 
girl, 5 grams of neomycin solution were instilled into 
the bowel during the performance of an ileocolostomy, 
and an additional 5 grams of the antibiotic in 20 c.c. 
of saline solution were left in the peritoneal cavity. 
During the closure of the abdomen, spontaneous 
respirations ceased. Spontaneous respirations resumed 
after 15 minutes during which oxygen was given by 
positive pressure. In the second patient, a 49 year old 
man, an extensive resection for carcinoma of the 
splenic flexure of the colon and a primary anastomosis 
were performed. Preoperatively, 16 grams of neomy- 
cin had been given orally, and an additional 10 grams 
had been instilled into a proximal diverting colostomy. 
At operation 5 grams of the antibiotic in a 10 per cent 
solution were placed in the bowel lumen, and an addi- 
tional 10 grams of neomycin in 30 c.c. of saline solu- 
tion were left in the peritoneal cavity. Again spon- 
taneous respirations ceased during closure of the 
abdominal incision. Respirations gradually returned 
over a 5 hour period during which ventilation was 
artificially maintained. 

Respiratory arrest is a manifestation of neomycin 
toxicity, and the use of excessive amounts of the drug 
intraperitoneally is considered to have caused the 
complication in both of these patients. 

—E. Thomas Boles, Jr., M.D. 


ANESTHESIA 


Improved Management of Clinical Hypothermia 
Based Upon Related Biochemical Studies. W. G. 
Wapnpe tt, H. B. Farrtey, and W. G. BicELow. Ann. 
Surg., 1957, 146: 542. 


Tue AutHors at the University of Toronto deal with 
the results in 46 consecutive cases of adult cardiovas- 
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cular disease in which operation was done under hypo- 
thermia. The patients are cooled by placing cooling 
blankets, chipped ice, an ice baggs over the body of 
adults and by immersing small children and infants in 
a cold water bath. The active cooling is stopped and 
the bottom blanket is gradually rewarmed when the 
patient is from 1 to 4 degrees C. above the desired 
hypothermic level of 28 to 31 degrees C. The average 
rate of cooling in adults by this method takes 
about 1.5 hours for 6 degrees. The drift (which is 
related to the rate of cooling) is about 2 degrees C. and 
it is preferable to operate when the drift has stopped. 

For lesions of the aorta the technique is simplified. 
The patient is kept on the cooling blanket for 15 to 30 
minutes, by which time his temperature drops 2 to 
3 degrees C. The top blanket is removed, but cooling 
by the bottom blanket is continued while the lesion is 
being dissected. The body temperature is usually at 
the desired range of 31 degrees C. when it is time to 
occlude the aorta. At the conclusion of surgery the 
bottom blanket is usually between 36 and 37 degrees 
C. and the patient has started to rewarm. Hot water 
bottles are used to aid in rewarming. 

Esophageal and rectal temperatures, electrocardio- 
graphic tracings, and the blood pH are monitored 
throughout the cooling and rewarming. Preanesthetic 
blood samples are obtained from a forearm vein with- 
out the use of a tourniquet and further samples are 
obtained with an intra-arterial plastic needle. Samples 
for pH determination are drawn every 30 to 60 min- 
utes, and for biochemical analysis at temperature 
intervals of 2 to 4 degrees C. 

The authors discuss the biochemical findings in re- 
lation to the three main clinical problems of hypo- 
thermia, viz., rewarming shock, ventricular irritabil- 
ity, and increased bleeding tendency. 

Rewarming shock, an acute acidotic syndrome, was 
observed in 5 of the 10 early cases in which a general 
anesthetic and a relaxant were used with alkalosis 
induced purposely during the cooling by hyperventila- 
tion. The condition has been observed in fully con- 
scious active patients after prolonged periods of ade- 
quate spontaneous respiration. The characteristic 
result is a progressive fall in pH, and ultimately an 
abrupt loss of consciousness and inadequate respira- 
tion (similar to recurarization). The critical px level 
appears to be 7.15 and clinical recovery is dramatic 
on correction of the acidosis. A scattergraph of the 
blood px values plotted against the rectal temperature 
shows that in these patients there is a progressive fall 
in the pH with rewarming. Similar scattergraphs cor- 
relating the blood lactate levels to the pu and rectal 
temperatures indicate a relationship between lactaci- 
dosis and a low px as well as a progressive lactacidosis 
during the rewarming phase. The authors conclude 
that the trend in these patients is a combined 
respiratory alkalosis and metabolic acidosis during the 
cooling phase, with a considerable depression of the 
total plasma carbon dioxide and a normal or rising 
pu. During rewarming, the total plasma carbon 
dioxide remains low while the px falls significantly, 
which indicates primarily metabolic acidosis. Late in 
rewarming the pu and the total plasma carbon dioxide 
usually rise again, which indicates the restoration of the 
normal acid-base balance. 
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In the recent anesthetic technique used, the pH is 
maintained as near normal as possible and alkalosis is 
avoided during cooling. The over-all incidence of 
acidosis (pH below 7.20) in 19 patients anesthetized by 
this modified technique was 21 per cent, the lowest 
pu encountered was 7.14, and no case of acute acidosis 
was encountered. 

In investigating ventricular irritability during 
hypothermia, the authors found no correlation be- 
tween the pH and fibrillation in the normal or mod- 
erately alkalotic pH range. There was a coincidence of 
high serum citrate values with the incidence of ventric- 
ular fibrillation, although the number of cases was 
small. The normal range of serum citrate was found to 
be between 1.8 and 3.5 mgm. per cent. Significant 
amounts of citrate accumulation were observed only 
after the administration of citrated blood, although 
slight accumulation from endogenous sources may 
occur at low temperatures. Low ionized calcium levels 
in the blood were found to result with serum citrate 
elevations. 

Four of the 46 patients in this series had severe 
bleeding. No correlation was demonstrable between 
the citrate levels and the serum ionized calcium levels. 
Serial platelet counts in 9 patients showed an acute 
thrombocytopenia in 8. The greatest depression oc- 
curred at the lowest temperature and was reversed 
with the start of rewarming. There was no demon- 
strable relationship to the intravenous administration 
of heparinized blood or protamine sulfate. Biochemi- 
cal studies indicated a small but significant decline in 
serum sodium associated with a considerable drop in 
the serum potassium during cooling. A moderate re- 
duction of calcium is usually seen, although the trend 
is more variable. Rewarming raises these levels 
slightly although preoperative levels are not attained. 

On the basis of these findings the authors recom- 
mend a body temperature not below 28 degrees C. in 
adults. They believe that the acidotic tendency during 
rewarming is primarily metabolic, and lactate was the 
chief anion responsible. It is not clear as to whether the 
lactate is due to increased production or to decreased 
metabolism. However, shivering liberates a fair 
amount of lactic acid into the blood stream. The modi- 
fied anesthetic technique in use now is essentially an 
induction with a mixture of chlorpromazine, prome- 
thezine, and meperidine, and maintenance by the use 
of nitrous oxide and oxygen and the intermittent use 
of a relaxant. The peripheral circulation is maintained 
during the period of hypothermia, and strict control 
over the blood pu is kept during the entire procedure. 
Shivering is prevented and respiration is controlled 
with an automatic ventilator, spontaneous respirations 
being instituted as early as possible to promote 
physiologic respiratory control. Because of the limita- 
tion of citrate tolerance during hypothermia, heparin- 
ized blood is used for transfusion. 

— Ranes Chakravorty, M.D. 


Ataralgesia; Operations Without Anesthesia. J. T. 
Haywarp-Butt. Lancet, Lond., 1957, 2: 972. 

A 31 YEAR OLD PRIMIPARA Was given an intramuscular 

injection of pethidine hydrochloride—‘“‘daptazole” 

(amiphenazole)—‘“‘pacatal.” An hour later she under- 

went cesarean section without experiencing any pain, 
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although she was conscious. This case and other 
similar ones show the potentialities of the method 
described by the author. 

In the opinion of Slocum, surgery with the patient 
under analgesia is preferable to the use of any type of 
anesthesia with its added hazards. Opiates and 
similar drugs are considered to have failed, since if 
they are pushed sufficiently to eliminate severe pain 
stimuli, side-effects increase proportionately. 

The primary object of the author has been to obtain 
a state of total analgesia safely by using a combination 
of drugs to produce maximum analgesia with mini- 
mum side-effects. Such a state can be achieved, he 
believes, by a combined attack on the body and mind, 
and he suggests the name “‘ataralgesia’’, taken from 
the Greek and meaning “no disturbance of mind or 
feeling of pain.” 

The criteria for this state are that the patient be 
alert and converse with a normal voice and diction 
and that his response to physical tests, such as clipping 
an artery-forceps on the arm, should be negligible. 
He must be able to carry on a sensible conversation 
during and after the operation. 

Such a state has been produced by the use of a 
combination of pethidine hydrochloride, amiphena- 
zole, and “‘pacatal.”” When unconsciousness is needed 
for psychological reasons, a hypnotic may be added. 

The patients’ ages ranged from 5 to 73 years and 
there were as many males as females. Half of the pa- 
tients were Europeans, a quarter were Indian and a 
quarter African. 

The combination of agents necessary for ataralgesia 
was determined after experimenting with many drugs. 
The author now employs a mixture of which one 
“unit’’ contains 100 mgm. pethidine hydrochloride, 25 


mgm. amiphenazole, and 100 mgm. ‘“‘pacatal.” 
Usually 3 units are given 45 minutes before operation, 
but the dose is adjusted for extremes of age, gross 
anemia, and shock. The amiphenazole is dissolved in 
the pethidine hydrochloride solution and given intra- 
muscularly and the “pacatal” is given intramuscularly 
in a different site. 

Of 78 patients who were given this mixture, opera- 
tion was done without anesthesia in 40 (51 per cent). 
Of these, true ataralgesia was achieved in 15. Twenty- 
five were able to undergo operation without anes- 
thesia, but were too drowsy to be included in the 
ataralgesia group. 

There have been no deaths and no evidence of dam- 
age to the liver or bone marrow. Cardiovascular 
symptoms are unimportant and hemorrhage is always 
reduced. The blood pressure remains stable. Reflexes 
are undisturbed, recovery is rapid, and no patient has 
caused anxiety to the nurses. Analgesia is obtained in 
about 30 minutes and lasts from 2 to 12 hours. No 
patient has vomited. 

In midwifery, the combination has been found to 
be successful without any depressant effect on the 
child. 

The method is useful in accident cases as patients 
can be rendered pain-free and cooperative and be 
operated upon without further medication. 

The benefits of the method are safety, lack of de- 
pression of other systems, retention of reflexes, and 
rapid recovery. Nevertheless, the method is far from 
perfect and other means of inducing ataralgesia are 
being tried. 

Since the submission of this paper, results have im- 
proved and 79 per cent of the total cases were classi- 
fied as true ataralgesia. — Alfred H. Noehren, M.D. 
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PHYSICOCHEMICAL METHODS IN SURGERY 


ROENTGENOLOGY 


Results with Urografin in Cerebral Arteriography 
(Risultati dell’ uso dell’urografin per arteriografia 
cerebrale). Mario Mi.urrti. Radiol. med., Milano, 
1957, 43: 737. 


IN THE NEUROSURGICAL Department of the Maggiore 
Hospital of Bologna, Italy, urografin was injected into 
the carotid artery in 480 cases and into the vertebral 
artery in 28 cases. The findings are reported along 
with roentgenologic reproductions and photographs. 

In the various neurologic lesions, including about 
100 endocranial tumors, the images obtained were 
superior to those obtained with any other preparation, 
with the possible exception of thorotrast. At times the 
patient felt a mild sensation of warmth intracranially, 
but no such burning sensation as with the other prep- 
arations containing iodine, which often make the 
patient jerk his head about while under anesthesia. 

In one patient the urografin preparation was in- 
jected into the carotid artery after the patient had 
been anesthetized and the cortex of the brain exposed; 
rapid cinematic photography during the injection 
failed to disclose any change whatsoever in the cere- 
bral arteries. Two photographs in color, one taken 
before the injection was made and the other during 
the passage of the urografin through the exposed ves- 
sels, show clearly that these vessels did not react with 
spasm to the injection. 

In order to test whether the anesthesia was respon- 
sible for the failure of the preparation to cause the 
spasmodic vascular reaction, which is more or less 
common to the other iodine opacifying preparations, 
the brain of a dog was exposed and watched with the 
aid of a magnifying optical apparatus while an intra- 
carotid injection of urografin (0.25 c.c. per kgm. of 
weight of the animal) was given. No appreciable 
modification of the cerebral cortex was observed. 

Electroencephalographic tracings were made of a 
44 year old woman; the anterofrontal, posterofrontal, 
central, and temporal derivations were charted. Dur- 
ing the charting, under light anesthesia with a bar- 
biturate, 10 c.c. of urografin were injected in 5.5 
seconds into the left carotid artery. Immediately after 
the injection a reduction of the rapid rhythms oc- 
curred in the left hemisphere. A rhythm of 9 cycles per 
second was present for a few seconds, then a slowing 
of activity to 7 to 6 cycles per second, a rapidity 
greater than before the injection. The right hemisphere 
did not show any significant changes. 

The author believes that a sufficient number of pa- 
tients have received injections of this preparation to 
justify the belief that no serious complications follow 
its use. —John W. Brennan, M.D. 


Abdominal and Pelvic Pneumography. James W. 
Buice and Davip M. Goutp. Radiology, 1957, 69: 704. 


Gas IN THE PERITONEAL CAVITY is useful in demonstrat- 
ing the inferior surface of the diaphragm and any 
peritonealized organ in the abdomen or pelvis. The 
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most suitable gas is nitrous oxide, because of its lack of 
irritating qualities and rapid absorption. In 110 pa- 
tients, the authors discovered no untoward reaciions. 
Advanced age and a poor cardiac status were not con- 
sidered contraindications, unless the patient’s condi- 
tion was critical. The authors have not used the pro- 
cedure in the presence of diffuse peritonitis, but found 
it entirely safe in localized peritonitis and abscess. The 
procedure may add considerable information concern- 
ing the origin of large abdominal or pelvic masses, and 
is useful in demonstrating obliteration of peritonealized 
planes in inflammatory lesions. Extensions, implants; 
and metastases in neoplastic lesions may be demon- 
strated also, as well as adhesions, hernias, anomalies, 
and small amounts of fluid in the peritoneal cavity. 

The procedure requires about 15 minutes, and 
most of the patients were treated as out-patients and 
allowed to go home as soon as the films were developed 
and checked. Patients were positioned for film studies 
so that the involved portion of the abdominal cavity 
was uppermost. The optimum position for pelvic 
lesions was with the patient prone in a 45 degree 
Trendelenberg position. The procedure is -especially 
useful when pelvic examination clinically is limited, as 
by obesity, stenotic or virginal introitus, and in infants, 
children, and unco-operative patients. 

—Lois Cowan Collins, M.D. 


MISCELLANEOUS 


Accumulation of Radioactive Iodine; Observations 
on Its Early Phase in Hyperthyroid, Euthyroid, and 
Hypothyroid Subjects, W. P. VANDERLAAN. WN. 
England F. M., 1957, 257: 752. 


THE AUTHOR records his observation on the early 
phase of accumulation of radioactive iodine (I!) in 
67 patients with normal and with disordered thyroid 
function. The tracer doses were administered intra- 
venously and his observations were made shortly 
thereafter. He also shows the effects of both large and 
small doses of stable iodide given intravenously after 
the tracer. Fifteen to twenty microcuries of I'*! were 
injected quickly intravenously. Counting was started 
after 10 minutes and repeated at short intervals there- 
after so that an uptake curve could be plotted. In 
some cases the uptake was modified by injecting 1 gm. 
of sodium iodide (5 per cent solution) to block binding 
and to displace the I! already accumulated. In 
other cases 3 to 10 mgm. of sodium iodide were in- 
jected in order to observe whether or not binding 
could be blocked without interference with [I*! 
accumulation. A clear separation between hypo- 
thyroid, euthyroid, and hyperthyroid patients could 
be made as early as 10 minutes after administration 
of the tracer dose. A large dose (1.0 gm. of stable 
sodium iodide) caused accumulation of iodide to cease 
and blocked the binding of iodide. Small doses of 
stable sodium iodide blocked the binding of iodide but 
did not prevent accumulation of iodide by the thyroid 
gland. —Frank L. Hussey, M.D. 
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Protection Against Enzymal Attacks on Irradiated 
Mitochondria by Means of Chemical Substances 
(Schutzwirkung gegen die Enzymschaedigung bes- 
trahlter Mitochondrien durch chemische Substanzen ). 
Hept Fritz-Niccut. Fortsch. Roentgenstrahl., 1957, 86: 
477. 


Since with irradiation a solution of the liver substance 
of mice exhibited a sensitivity towards the roentgen- 
ray as did the mitochondrial preparation of the hepatic 
cells of albino rats which was treated in identical 
manner, the author concluded that protective sub- 
stances must be present in the solution which would 
account for its relative degree of resistance to irradia- 
tion. Tests were instituted in an attempt to discover 
substances which, if added to the solutions in which 
the mitochondria were suspended, would protect these 
cellular component structures from the effects of irra- 
diation. 

The substances tested in this respect were adenosine 
triphosphate or ATP (which did not afford any protec- 
tion), neohesperidin, isotonic solutions of fructose and 
mannose, a 1 per cent solution of vitamin K (syn- 
kavit), and rutin. 

It was found that in protecting the mitochondrial 
preparation against 50 roentgens of irradiation, the 
best effects were exerted by the mannite and fructose. 
Less effective were synkavit and rutin; these substances 
did, however, protect against small doses of the roent- 
gen ray. 

Common to all these protective substances is the 
fact that they protect only when present during the 
act of irradiation; if they are added after the irradia- 
tion has been applied, they have no effect. They 
parallel the action of the protective substances which 
protect the animal itself against death from irradia- 
tion. The author also tested the aforementioned pro- 
tective substances on mammalian animals by injecting 
them into white mice intraperitoneally 15 minutes be- 
fore subjecting the animal to irradiation. In these 
animals the mannite and the hesperidin preparations 
exhibited no protective effects, while the synkavit gave 
some protection. 

The question of explaining the mechanism of pro- 
tection observed in this study will have to be left to 
further experimentation. It is pointed out that the 
irradiation-sensitivity of the isolated preparation of 
hepatic cellular mitochondria offers an excellent test 
material for judging irradiation-protective capacities 
in the search for substances to be used as a protection 
against damage from irradiation. 

— John W. Brennan, M.D. 


The Causes of Death from Total Body Irradiation; 
an Analysis of the Present Status after 15 Years of 
Study. J. Garrotr ALLEN, DaAnieL M. Emerson, 
JEROME J. Lanpy, Louis R. Heap, and Crar E, 
BasINGER. Ann. Surg., 1957, 146: 322. 


FIFTEEN YEARS have elapsed since Fermi’s demonstra- 
tion of the practicality of controlled release of nuclear 
energy. The implications of this discovery were many, 
including the hazards to health. For the first time, 
mankind was threatened with the possibility of total 
body exposure to ionizing radiation. Should nuclear 
warfare materialize, large segments of the population 
could be acutely exposed to external ionizing radia- 
tion. After December 2, 1942, this was a potentiality 
fully appreciated by all concerned with the Manhattan 
Project. As little was known of the acute radiation syn- 
drome other than pancytopenia and diminished pro- 
duction of antibodies, enormous efforts were promptly 
made to study this phenomenon experimentally. 
The authors present the results of an extensive 
survey concerning the effects of total body irradiation, 
Their studies, in which they used over 500 dogs, are 
correlated with the experiments of others, with the 
effects of irradiation on the people of Hiroshima and 
Nagasaki, and with the results of accidental exposures 
in Los Alamos in 1945 and 1946. The findings, in man 
and dogs, dying of irradiation are the same. The 
lethal exposure (LD 50) for man exposed to total body 
irradiation has been more or less accepted to be in the 
range of 300 to 450 roentgens. The dogs in the study 
were exposed to the x-rays of a G.E. Maximar 250 
KV, 15 milliampere machine using a filter of 1 mm. 
copper and 3 mm. bakelite. They were anesthetized 
and suspended in a canvas sling, 57 inches from the 
target. The average rate of delivery was 5.12 roentgens 
per minute. The most obvious gross lesions were those 
caused by hemorrhage, the desquamation of the 
epithelium of the alimentary and respiratory tracts, 
the lymph nodes engorged with blood, the enlarge- 
ment of the liver, and contraction of the spleen. 
Various forms of therapy were tried with the irradiated 
dogs. Their mortality was not appreciably reduced by 
any of the procedures, which included blood and 
platelet transfusion, plasma, antibiotics, fluids, elec- 
trolytes, and other agents, once the exposure to irradia- 
tion reached the range of the LD 50 or higher. It ap- 
pears that those capable of survival are likely to do so 
regardless of current therapeutic agents. Partial shield- 
ing of the red marrow is the most effective means for 
improving survival among those who receive otherwise 
fatal radiation. —Frank L. Hussey, M.D. 
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MISCELLANEOUS 


CLINICAL ENTITIES—GENERAL PHYSIOLOGI- 
CAL CONDITIONS 


Body Composition and Fluid Compartments in Nor- 
mal, Obese, and Underweight Human Subjects. 
VitLy PossporG PETERSEN. Acta med. scand., 1957, 158: 
103. ; 

ToTAL WATER constitutes an unpredictable portion of 

the fat-free body in patients with hydration abnor- 

malities, and the measurement of total water is, there- 
fore, useless as an indicator of the fat-free body mass. 

It may be that the greater part of the variation in 

water concentration in the fat-free body is due to 

changes in extracellular water as the intracellular 
water is a much more constant fraction. Simultaneous 
determination of total body water and extracellular 
water would be expected to yield more accurate in- 
formation of body composition than total water alone. 
This report is a study on body composition as calcu- 
lated from total body water and extracellular water in 
groups of apparently normal, obese, and underweight 
human subjects. The total body water was measured 
with antipyrine as described by Brodie, and the extra- 
cellular water with sodium thiosulphate by Brun’s 
method. Total fat was determined by the formula of 

Keysand Brozek: F = 1 — 1.563 A + 0.563 E, in which 

F is total body fat, A, total body water, and E, ex- 

tracellular water, expressed as proportions of total 

body weight. The validity of the equation rests on the 

assumptions that the water concentration of cells is 70 

per cent, and that bone mineral constitutes 7 per cent 

of a normally proportioned fat-free body. In normal 
subjects the total water percentage of body weight was 

52.8 in females and 61.9 in the males. The mean body 

fat constituted 29.3 per cent in the females and 14.4 

per cent in the males. In 6 underweight women the 

average percentage value for total water was close to 
the theoretical value for the water concentration in the 
fat free body, which indicates that these 6 underweight 
subjects were practically devoid of adipose tissue. In 
the obese women it appears that the average fat con- 
tent amounted to half the body weight or, in absolute 
terms, the body fat varied from 36 to 73.5 kilograms 
which is more than the average total body weight in 
the underweight group. Extracellular fluid volume 
was somewhat greater in the obese women, but in re- 
lation to the body weight it was smaller than in the 
normal and considerably smaller than in the under- 
weight women. It would seem to follow that the gen- 
eral visual impression of fatness combined with meas- 
urements of height and weight still serve as a useful 
indicator of the state of obesity. Normal values are 
presented and compared with those obtained in under- 
weight women and in obese subjects of both sexes. 

-Allan D, Callow, M.D. 


Amputations in Frostbite. R. G. Davis. Canad. M. Ass. 
F-» 1957, 77: 948. 


THE AUTHOR reviews 43 cases of frostbite treated over 
a7 year period at the Royal Alexandra Hospital in 


Edmonton, Alberta, and discusses the basic principles 
involved in the management of this injury. 

Generally, the frostbitten subject has been exposed 
to temperatures below 25 degrees F. Such factors as 
inadequate clothing, wind velocity, personal hygiene, 
exhaustion, trauma, and underlying arterial defects 
are factors determining the result. The extent of 
damage increases with age and impairment of the 
circulation. 

The author classifies the severity of frostbite as 
follows: 

1. First degree: minor damage only with no tissue 
loss. Recovery is complete but the patient often has 
increased sensitivity to cold for a considerable time. 

2. Second degree: this stage is characterized with 
the formation of wheals and blebs which develop 
after thawing. There is a loss of superficial tissues in- 
cluding skin and appendages and often some sub- 
cutaneous tissue during the recovery period. 

3. Third degree: in this stage, recovery of the ex- 
tremity is not complete, the tissue loss varying from 
skin and subcutaneous tissue to tendons, bones, or 
even the entire extremity. Death results, as in burns, 
if a large percentage of the body is exposed. 

Pathologic changes vary from mild erythema to 
massive necrosis. 

Femoral arteriography in one patient revealed 
evidence of arteriosclerotic disease with blockage on 
one side and a very adequate collateral circulation. 
Lumbar sympathectomy and local transmetatarsal 
amputation gave this 70 year old man a satisfactory 
result, and he was able to walk out of the hospital on 
the forty-seventh day after admission. 

Treatment during the early period after injury in- 
cludes rest and avoidance of further trauma to the 
involved extremity. Shock must be corrected when ex- 
posure has beer. extensive. The involved extremity is 
cleansed and kept in a sterile environment without 
occlusive dressings. Sixteen of the author’s patients 
received anticoagulants with the view that retrograde 
thromboses might be lessened and a longer amputa- 
tion stump gained. The question of slow warming is 
unsettled, but it is the impression of the author that 
the rapid warming method by immersing the part in 
water at 42 degrees C. is slightly superior. 

From the second to the tenth weeks, efforts are 
directed toward combating further tissue destruction 
due to infection. Appropriate use of surgical drainage, 
antibiotics, and sterile dressings is important. If in- 
fection is controlled adequately, a true and definite 
line of demarcation occurs and one does not ampu- 
tate unnecessarily at a higher level than might be 
required. Selected patients with underlying defective 
arterial systems may be helped with sympathetic 
blocking agents, although the routine use of sym- 
pathectomy in second and third degree frostbite ap- 
pears to be of questionable value during the early 
phase of treatment. 

Amputations and plastic repair occupy the final 
stages of treatment. Considerable time and patience 
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is required if the patient is to have the longest stump 
for the fitting of a prosthesis. Usually, when more than 
the digits are involved in lower limb involvement, a 
below-the-knee amputation is necessary; only one of 
the cases was amenable to a Syme amputation. Early 
amputation in third degree frostbite would save con- 
siderable hospitalization and there would be a greater 
chance of obtaining primary healing. Such extremities 
cannot be saved, but the level at which total loss of 
tissue terminates can be determined only with diffi- 
culty even by the experienced surgeon. Proximal to 
the region of total loss, there will be some superficial 
destruction, and, occasionaliy, in this area deeper 
structures can be covered by skin grafts to preserve 
a lengthier stump. 

Eleven of the cases were third degree frostbite and 
10 of these required major amputation. Fourteen of 
the patients were under the influence of alcohol at the 
time of exposure, but the author states that the major- 
ity of the cases were associated mostly with misfortune 
rather than inebriety. _— Wayne F. Cameron, M.D. 


Effects of Serotonin Antagonists in Normal Subjects 
and Patients with Carcinoid Tumors. RoLANpD 
ScHNECKLOTH, IrRvinE H. Pace, F. pEL Greco, and 
A. C. Corcoran. Circulation, 1957, 16: 523. 


THE PATHOGENESIS Of flushing attacks in patients with 
malignant carcinoid tumors is attributed to the direct 
pharmacologic effect of excessive amounts of circulat- 
ing serotonin (5-hydroxytryptamine). The nature of 
flushing attacks was studied in normal and carcinoid 
patients, and the influence thereon of three serotonin 
antagonists, a benzyl analog ofserotonin, bromolysergic 
acid diethylamide, and chlorpromazine investigated. 

Intravenously administered serotonin in man in 
sufficient dosage caused flushing and reproduced other 
clinical manifestations of the carcinoid syndrome. Low- 
ering of the arterial pressure in one patient with a 
carcinoid invariably provoked attacks of flushing, 
which suggested that hypotension directly or through 
vasomotor reflexes may stimulate the tumor to liberate 
excessive amounts of serotonin. 

1-Benzyl-2, 5 dimethyl serotonin (BAS) and 2- 
bromo-d-lysergic acid diethylamide (bromo-LSD), 
though potent serotonin antagonists in vitro, were 
ineffective in controlling the symptoms in patients 
with carcinoids when given by mouth. Chlorpromazine 
appeared to be partially effective in alleviating the 
symptoms and may be of value in the symptomatic 
relief of the carcinoid syndrome. 

Bromo-LSD, when intravenously. administered, did 
not effectively block, although it may have diminished, 
the vascular and other pharmacologic effects of intra- 
venously injected serotonin. Bromo-LSD did not cause 
hallucinations, but in large intravenous doses it pro- 
duced pyschic disturbances that otherwise resembled 
those regularly observed after small doses of lysergic 
acid diethylamide. These psychic effects of bromo- 
LSD might be due to the inhibition of some action on 
the central nervous system by serotonin, but they were 
not prevented by the hyperserotonemia present in 
carcinoid patients and were not alleviated by infusions 
of serotonin in normal subjects, as was to be expected 
from the failure of serotonin to pass the blood-brain 
barrier. —W. Foster Montgomery, M.D, 


Host Tumor Antagonism; the Psychologic Compo- 
nent Involved in the Host Resistance to Cancer, 
Louts PELNER. 7. Am. Geriat. Soc., 1957, 5: 857. 

THIs IS THE EIGHTH in a series of studies on host tumor 

antagonism published by the author. 

The author reviews evidence which seems to indi- 
cate that a psychosomatic influence might modify the 
rate of growth of a neoplasm. In an investigation by 
Blumberg and West it appeared that patients with 
fast-growing cancers showed greater defensiveness, 
more anxiety, and less ability to release tensions 
through motor discharge, either verbal or physical. On 
the other hand, patients who apparently had remark- 
able resistance to the progressive growth of neoplasms 
seemed capable of avoiding or reducing anxiety and 
emotional stress. 

In an analysis of the incidence of cancer in a 
psychotic population it was found that there was no 
significant difference from the general population if 
allowances were made for the age and associated 
physiological deterioration in the psychotic group. 

Among the schizophrenics cancer rates were sig- 
nificantly low in the catatonic, hebephrenic, and 
schizoaffective types. In the paranoid group and in 
paranoid conditions cancer death rates were ab- 
normally high, neoplasia often occurring at an unex- 
pectedly early age. 

Although we are still uncertain as to a causal rela- 
tionship between mental influences and the rate of 
growth of cancer, a trend toward this idea has also 
been noted in other independent studies. Some of the 
early symptoms of carcinoma of the pancreas may be 
entirely psychic, and the author quotes some reported 
cases. Characteristically, the patients are in the in- 
volutional age group with a minimum of organizing 
and localizing signs. They usually complain of mild 
and vague postprandial pain and distress. There often 
is loss of appetite, vomiting, weight loss, and pain in 
the back with associated insomnia. The patients are 
usually anxious and depressed with a sense of impend- 
ing doom and involutional melancholia is suspected. 
The symptoms may even improve temporarily with 
psychotherapy. 

Although definite biochemical association between 
cancer and mental disease is as yet undemonstrated, 
there are interesting chemical correlations between 
substances produced in certain neoplasms and those 
known to cause changes in the personality. With 
metastasizing carcinoid tumors there is an increase in 
the blood of serotonin (5-hydroxytryptamine), a 
chemical with an indole nucleus. There is an asso- 
ciated clinical syndrome characterized by episodes of 
cutaneous vasodilatation, cyanosis, bronchospasm, 
valvular lesions of the right side of the heart, and a 
shocklike state. It has been shown that some substances 
containing the indole nucleus or a related struc- 
ture, such as mescaline, lysergic acid diethamide 
(LSD), harmine, produce temporary mental effects 
resembling schizophrenia. Adrenochrome, a deteriora- 
tion product of adrenaline can cause psychogenic dis- 
turbances. Hallucinatory experiences have been 
described while inhaling epinephrine for asthma. 
Serotonin has an indole nucleus and is antagonized by 
certain other substances with a similar nucleus, such 
as yohimbine, LSD, and ergotamine. The antagonism 
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is possibly a metabolic activity of the nature of 
substrate competition. It has been suggested that 
serotonin may be a neurohormone and that an induced 
deficiency of serotonin in the brain caused by the 
antagonistic drugs causes the psychic effects. 

Finally, reserpine, a chemical with an indole 
nucleus, has been shown to cause a rapid decrease of 
brain serotonin levels. Reserpine has also been shown 
to cause a threefold increase in the survival time of 
mice with advanced leukemia. 

—Ranes Chakravorty, M.D. 


Effects of Phenothiazine in a Case of Homologous Skin 
Graft (Wirkung der Phenothiazine bei einer homoio- 
plastischen Hauttransplantation). H. W. Scumirr. 
Chirurg, 1957, 28: 447. 


ALTHOUGH THE HOMOLOGOUS TRANSPLANTATION of the 
cornea and bone shows great promise, other tissues 
such as nerves, vessels, and skin function only tem- 
porarily and are replaced by the recipient’s tissues. 
Reports concerning successful transplantation of 
homologous skin are rare and in most cases concern 
grafting from mother to daughter, and even in such 
cases true persistence was difficult to find. The only 
cases of definite takes were those of skin grafts in 
identical twins, as was described by K. H. Bauer in his 
famous experiment (Bruns’ Beitr., vol. 141). 

As in many patients an inadequate amount of 
autogenous skin is available, even a temporary take 
(physiological skin dressing), as for example in ex- 
tensive burns, is of practical significance. It is of the 
utmost importance to cut thin grafts so that the 
germinative stratum will be in direct contact with the 
new blood supply. A flat surface and intimate contact 
are most desirable. 

The histological processes of skin autotransplanta- 
tion are similar to those of homotransplantation. 
Fibrin, which is exuded from the wound surface, fixes 
the skin graft and morphological blood constituents 
migrate into the graft. Pyknosis, chromatolysis, 
necrosis of the cells, and fibrinoid degeneration are 
found in the graft. The vascular elements of the host 
penetrate the graft and bring on the regeneration 
which occurs by amitotic nuclear division from the 
germinative stratum, the overlying layers being shed. 
In homotransplantation a similar course is observed 
until the eighth day when all the layers of the graft are 
infiltrated by, first, neutrophilic and, later, lympho- 
cytic elements. Only rare mitoses are seen; the inter- 
cellular substance increases, the germinative stratum 
disappears, and the epithelium is rejected and disin- 
tegrates after a bullous reaction. 

In an autologous graft, rejection may occur because 
of insufficient nutrition; in a homologous graft dis- 
solution occurs from below as a toxic reaction of de- 
fense of the host’s tissues. 

The author reviews the different invariably unsuc- 
cessful methods of influencing a homologous graft. 
Desensitization with specific skin extracts brought 
even quicker dissolution of a graft; pretreatment with 
benzocain urea and fibrinolysin-desoxyribonuclease 
was of no value, but cortisone and ACTH prolonged 
skin survival up to four times longer. 

The case of a 26 year old white male who suffered 
severe (70 per cent) burns is described. The author 
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investigated the influence of largactin (chloro- 
promazine) and phenargen (25 mgm. three times a 
day) on homologous skin obtained from the patient’s 
mother. The administration of the drugs was started 
5 days prior to the grafting. Good epithelization 
originating from the graft was observed until the 
patient’s death on the thirtieth day after grafting. The 
histological sections of the homologous skin showed 
minimal hyperkeratosis, moderate perivascular lym- 
phocytic and plasma cell infiltration, and a similar 
infiltrate of the dermal papillae. The elastic fibers were 
broken down in part, but the nuclei were well pre- 
served throughout these sections. 

The author concludes that, although the homolo- 
gous graft probably would have been rejected, the 
medication seemed to prolong the survival of the 
graft. It is impossible to determine if the donor-re- 
cipient family relationship was particularly suitable 
for the prolonged survival of the graft in this patient. 

Prolongation of homologous skin graft survival, 
even up to 30 to 60 days, would be of great practical 
therapeutic value. Further experimentation in this 
line and the use of chloropromazine and phenergan 
are indeed justified. —Karel B. Absolon, M.D. 


DUCTLESS GLANDS 


Primary Malignant Lymphoma of the. Thyroid. 
ALEXANDER J. WALT, Lewis B. Woo.ner, and B. 
MARDEN Biack. Cancer, 1957, 10: 663. 


In view of the pronounced divergence of opinion re- 
garding the identity, background, pathology, and 
clinical course of apparently primary malignant 
lymphoma of the thyroid, all cases of this entity seen 
at the Mayo Clinic have been reviewed. All suspicious 
cases were examined in order to separate malignant 
lymphoma from small-celled carcinoma and from 
struma lymphomatosa. 

A total of 21 cases of primary malignant lymphoma 
of the thyroid gland was thus found. The ages of the 
patients ranged from 33 to 79 years; there were 6 men 
and 15 women, and the symptoms and signs were as 
follows: goiter observed by 20 patients, tenderness 
by 6, dysphagia (usually slight) by 5, dyspnea by 5, 
changes in voice by 3, fixed vocal cord by 3; and pain 
in thyroid region by 1 patient. Unusual firmness of 
the gland was noticed frequently. The general con- 
tour of the lobe was usually preserved; nodularity 
was rarely present. 

A detailed report of 8 representative cases is given. 
The term “primary malignant lymphoma of the thy- 
roid”’ is used to cover all lesions first presenting in the 
thyroid in which the histological findings were similar 
to malignant lymphoma encountered elsewhere. The 
early lesions were well circumscribed, firm but resili- 
ent, smooth, shiny, and homogeneous. The main body 
of the tumor contained no evidence of thyroidal tis- 
sue, although small islands might occur in the periph- 
ery. The more advanced lesions invaded the strap 
muscles, esophagus, and peritracheal tissues. 

The size of the tumors varied from 2.3 to 10 cm. in 
their greatest diameter. Actual size did not appear to 
bear a close relationship to the prognosis. Many pa- 
tients had unilateral tumors, but in some the tumor 
spread to the opposite lobe. 
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A wide range of cellular immaturity was encoun- 
tered, from lymphocytic lymphosarcoma to reticu- 
lum-cell sarcoma. Numerous mitotic figures were seen. 
The authors preferred to define only two broad 
groups, the mature and the immature lymphosar- 
comas. 

Speculation has gone on for many years concern- 
ing the possible relationship between struma lym- 
phomatosa and primary malignant lymphoma. The 
authors have accepted only 3 of the 21 cases as being 
associated with struma lymphomatosa. A potential 
source of error lies in the inadequate sampling of a 
gland in which stroma lymphomatosa dominates, but 
in which zones of malignant lymphoma are also pres- 
ent. The mere fact of unanticipated survival after 
therapy should not unduly weaken one’s confidence 
in the histological diagnosis. 

Autopsies showed that primary malignant lym- 
phoma of the thyroid tends to metastasize to the 
gastrointestinal tract and the renal regions. Other 
sites were the cervical vertebra, abdomen, sternum, 
innominate bone, and mediastinum; in one case a 
generalized metastasis was reported. 

Of the 21 patients, all were treated surgically and 
all except one were then given roentgen ray or radium 
therapy, or both. At operation, 9 patients had evi- 
dence of infiltration of the perithyroidal tissues and, 
of these, 6 were dead within 2 to 18 months, but 2 
were alive and well 72 and 32 months, respectively, 
after operation. A third patient was well for 7 years 
before recurrence of the cancer in the unresected 
lobe. All patients who had voice changes died within 
18 months. Of the 21 patients, 9 survived from 12 
years to 1 year. 

Surgical resection is always indicated in these cases. 
As a simple biopsy, it serves to confirm the diagnosis. 
A wide aggressive resection supplemented by post- 
operative radiation offers hope for long term survival 


or possible cure. It also allows palliation by the es- 
tablishment of a tracheal stoma, and resection of the 
bulk of a large tumor may enhance the effectiveness 
of radiation. 

The study of 21 cases of apparently primary lym- 
phoma of the thyroid gland showed that only 3 of 
these lymphomas were associated with struma lym- 
phomatosa and that the prognosis for long survival is 
by no means as poor as many observers have con- 
tended. Aggressive surgical extirpation followed by 
irradiation has resulted in the survival for 4 years or 
more of 8 of the 21 patients in this series. 

—Alfred H. Noehren, M.D. 


Malignant Lymphoma of the Thyroid and Its Rela- 
tion to Hashimoto’s and Brill-Symmers’ Disease, 
Stic RAnstrOm. Acta chir. scand., 1957, 113: 185. 


HisTOLOGIC EVIDENCE of malignant change was seen 
in the thyroids of 8 elderly women undergoing sur- 
gery for Hashimoto’s disease. In 3 of these, the lym- 
phoid tissue of Hashimoto’s goiter was predominant, 
but with neoplastic changes suggestive of reticulum 
cell sarcoma. In 4 cases, parts of the specimens showed 
clear-cut pictures of reticulum cell sarcoma with other 
sections of the glands showing typical struma lym- 
phomatosa. In case 8, a reticulum cell sarcoma arose 
in the thyroid of a patient previously afflicted with 
Brill-Symmers’ disease of the spleen. The similarity 
of the lymphatic infiltration of the spleen in that 
disease to the appearance of the thyroid in Hashimo- 
to’s disease is noted. 

Other series of malignant lymphomas in glands 
afflicted with Hashimoto’s disease were noted in the 
literature and the possible relationship of the two 
diseases is discussed. The rarity of both diseases in the 
male is of interest. Recurrences of either disease are 
usually responsive to irradiation. 

—Stanley W. Tuell, M.D. 











